


CNN 


Alectrical World 
| 


McGraw-Hill Company, Inc. ‘Twenty-five Cents per Copy 


September 29, 1923 





Accurate Meters Produce Increased Revenue 


Meter Testing Laboratory of the 
Connecticut Public Utilities Commission 
at Yale University 


Supervising Systems for | 
Remote Control 


Michigan Industries Highly Electrified 


Relative Cost of | 
25-Cycle and 60-Cycle Generation | 
at Washington 


Calibration of Test Meters 


Digest of the W orld’s Electrical Literature 


The W eek’s News and Review 


Co: struction News of Business Conditions Electrical Patents 


a ee 











ELECTRICAL WORLD VOL. 82, No. 13 






paan unrivalled working 
standard and _ precision- 
test instrument. 


Made in 3 forms—offerirg a 
development in electrodyna- 

CO N mometer wattmeters not ob- 
M fod del 3l O tainable in any other similar 
SZ ngle Phase type of instrument. Its accu- 
WATTMETER racy of 4 of 1% is guaranteed 

on either D.C. or A.C. circuits 

at any power factor and frequency to 133 cycles per second and any wave form. 
Doubly shielded—effectually protecting it against stray fields. Stands double its 
normal load capacity. Has double ranges for both current and voltage circuits. Not 
affected by any ordinary degree of temperature change. Exceptionally small power 


consumption. Gives indefinite service. Special instruments available for unusually 


low factors. 
Write for Bulletin 2002 giving complete detailed information. 


Weston Electrical Instrument Company 
13 Weston Ave., Newark, N. J. 


New York Boston St. Louis Cincinnati Buffalo Jacksonville Syracuse 
Chicago Cleveland San Francisco Pittsburgh Rochester Seattle 
Philadelphia Detroit Denver Minneapolis 

Represented by Northern Electric Co., Ltd., in: 
Montreal Quebec Toronto London Winnipeg Calgary Vancouver 
Halifax Ottawa Hamilton Windsor Regina Edmonton 
Represented by Powerlite Devices, Limited, Toronto Powerlite Devices, Limited, Montreal (for Power House Sales only) 


Branches in Principal Cities Throughout the World 


VIES TON 


STANDARD ~The World Over 
















Electrical 
Indicating 
Instrument 


Authorities 
Since 1888 








ry 





The consolidation of Electrical World, Electrical Engineer and American Electrician 
Published by McGraw-Hill Company, Inc. 


W. H. ONKEN, JR. 
Editor 


Volume 82 


New York, Saturday, September 29, 1923 


HAROLD V. BOZELL 
Editor 





The Increasing Importance of 


Light in Industry 


LECTRICITY has been a boon to 
W@W] mankind in many ways. It has 
served to produce light when and 
s@4| where it was wanted; it has come 
to perform the tasks of industry and of the 
household; it is used directly in manufactur- 
ing processes of various kinds; it provides 
warmth; it provides flexibility, and the elec- 
trical industry has been constantly at work 
devising new ways in which it can serve. 
But it was only recently that there came a 
realization that light, the earliest form of 
service by electricity, had much latent ability 
to be of far greater service than had pre- 
viously been thought possible. 

All early work by illuminating engineers 
in their attempt to provide adequate light 
in factories and other industrial establish- 
ments was directed toward the proper dis- 
tribution of light to give a virtually uniform 
illumination of an intensity recognized as 
sufficient for “good vision.” Light in its rela- 
tion to production was considered solely from 
the standpoint of a substitute for waning 
daylight. But it is characteristic of engi- 
neering development that study and analy- 
sis continued until it was definitely shown 
that the intensity or degree of illumination 
was a vital factor in increasing production 
in all kinds of work. No longer was it a 
question of determining whether the light 
satisfied the average investigator or the 
average workman as being enough to enable 
him “to see his work well.” Rather, were 
definite data gathered to show that as in- 
tensity increased so did production. The 
engineer does not yet know to what intensity 





it is desirable to go. It is known that on 
changing from 3 or 4 foot-candles to 15 or 
20 or 30 foot-candles there is a definite in- 
crease in productivity. Some experiments 
indicate that 50 foot-candles is not too high, 
and some able and experienced engineers 
talk in hundreds. . 

Enough, however, is now known on the 
subject to cause many manufacturing exec- 
utives to realize that illumination does play 
a real part in the productive effectiveness 
of their plants. They can see that by in- 
creasing the expenditure for light by three 
or four or six times they have to increase 
only one of the very small elements of their 
manufacturing costs and that the returns on 
this expenditure are manyfold. 

From the standpoint of the illuminating 
engineer the problem of lighting in industry 
thus presents many new aspects. He is no 
longer merely a calculator of illumination 
intensities. He has to consider his contribu- 
tion to the producing ability of the plant, 
and the actual illumination studies he makes 
are complicated by the intrusion of glare and 
similar problems on account of the intensities 
used. Requirement and opportunity exist for 
a great deal of illuminating engineering abil- 
ity in the successful application of this newly 
developed philosophy of industrial illumina- 
tion.’ Only a small part of industry has so 
far reaped the benefits, but from now on 
surely no engineer charged with the layout 
of a factory and no illuminating engineer 
charged with the problem of lighting it can 
fail to consider fully the relation of the 
illumination to that factory’s production. 
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Charles 
Henry 


Roth 


An untiring, consistent 
worker in the interest of 
high quality and of in- 
dustry standards in man- 
ufacture. 


HEN associations are active, 

and when they accomplish 
things of real significance and value, 
investigation into their workings 
shows in each case some moving 
spirit, some individual who keeps 
the machinery going and who, con- 
sistently keeping the real goal in 
sight, helps guide action aright. 

To Charles H. Roth the organiza- 
tion now known as the Power Club 
owes much, and to Charles H. Roth 
the industry which benefits from the 
work of the Power Club also owes 
much. Himself a manufacturer of 
electrical equipment, principally mo- 
tors and generators, he was one of 
the members of the original board 
of what used to be the American 
Association of Electric Motor Man- 
ufacturers, organized in 1908, and 
when that was changed into the 
Electric Power Club, three years 
later, he was elected secretary and 
served in that capacity until June 








of the present year. He has been 
the one continuous official, the one 
who bore much of the brunt of “car- 
rying on” in Power Club work. Its 
many accomplishments in standards 
of quality and specifications are 
some of the things which Charles H. 
Roth has helped make possible. 

But his contribution to the indus- 
try has been not alone in associa- 
tion work. He has always tried to 
set an example of high standards of 
quality in the product of his own 
company. His training in mechani- 
cal lines was principally through 
practical experience. Born in the 
South in 1870 and a pupil at schools 
in Cincinnati until he was about 
fourteen, he then learned the trade 
of making bank locks and spent some 
years as an expert on time locks and 
other such devices. This, Mr. Roth 
says, gave him an excellent back- 
ground for “quality” equipment. 

In 1894 the firm of (A. G.) Roth 


& (C. A.) Eck was formed in Chi- 
cago. In 1895 C. H. Roth bought 
out Mr. Eck, and later G. A. Roth 
purchased an interest. The business 
was incorporated and the name was 
changed to Roth Brothers & Com- 
pany in 1902. After A. G. Roth’s 
death in 1903, C. H. Roth was made 
president of the company, the posi- 
tion he now holds. The firm’s busi- 
ness was at first desk fans, later 
generators and motors, and with the 
increase in independent telephone 
business, motor-generator sets for 
batteries and ringing outfits became 
a large part of it. From this the 
business has developed principally 
into a general one of motors and 
generators of standard type and also 
to meet special requirements. 

Mr. Roth is still a valued membe! 
of several of the Power Club com- 
mittees. He is a member of th 
A. I. E. E. and of the Electric Club 
of Chicago. 
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Make the Engineering School 
Part of Industry 


3 ee purchaser of engineering equipment is almost 
always careful to examine what he buys. He wants 
to know all about the product. He is zealous in specify- 
ing what it shall be, and not infrequently he insists on 
giving it occasional or continuous inspection as it 
passes through the factory. But in connection with 
one of the most important purchases he makes— 
whether he be himself a manufacturer or an operator 
—he is all too negligent in helping to shape the prod- 
uct he needs. In spite of this negligence, as an 
employer of technically trained men he is prone to be 
critical of the recent graduates he employs and also 
of the schools and teachers that train them. 

As Andrew Carnegie among others forcefully pointed 
out, the greatest thing of value an executive has is 
his organization. To build an organization good raw 
material is needed, and in the electrical industry above 
all others good technically trained men are needed. 
The schools which train and produce these men are 
thus as much a part of the industry itself as are the 
manufacturers of material and equipment. They are, 
in fact, more important. In general, they are trying 
to get close to industry. But the power to make the 
amalgamation complete lies with industry itself. 

Those men charged with the executive responsibility 
for technical industries can make no more valuable 
effort than to see to it that steps more aggressive than 
ever are taken to make the union of industry and 
schools complete, so that when the engineering graduate 
product is absorbed into practical work it will be a 
product that is most useful and valuable to the industry. 
Equal benefit will inure to the graduates themselves. 
In other words, make the engineering school a part of 
industry and not apart from industry. 





Do Your Commercial Men 
Have Time to Grow? 


. commercial departments cannot 
grow for the simple reason that overworked em- 
ployees cannot do constructive thinking. It is a mat- 
ter worth the serious consideration of utility executives. 

It is not an uncommon thing to hear the general man- 
ager of a public utility say that he cannot obtain good 
men for his commercial department, that he has diffi- 
culty in getting salesmen of the right type and finds 
it hard to develop out of these salesmen men of execu- 
tive capacity for promotion to be district agents and 
sales managers. There are probably two reasons that 
have something to do with it. In the first place, it has 
not been traditional in the central-station industry to 
Pay the kind of salaries to commercial men and to dele- 
gate to them the scope of authority that attract the 
kind of personnel that their executives actually desire, 
considering the competition both in pay and power 
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offered by other industries that are constantly bidding 
in the open market for more and better men. Then, 
after this, is the fact that sales departments of utilities 
are rarely staffed as generously as sales departments of 
the ordinary manufacturing concern, and there is the 
additional hindrance that the men in these departments 
are likely to be heavily burdened with detail and there- 
fore have insufficient leisure to think forward and to 
grow. 

It is commonly conceived that the sales function of 
the public utility is of steadily increasing importance. 
Market development undoubtedly will play a greater 
part in years to come than it has in years gone by or 
than it does today; yet the sales department of a central 
station cannot hope to meet this opportunity beyond the 
measure of its personnel. There are both quantitative 
and qualitative elements in an analysis of any sales de- 
partment, and it is not enough to select good men if 
they are not in sufficient number to enable them to 
think and grow as well as work. 


“The Frailty of 
Public Officials” 


N HIS remarks at the recent Toronto meeting of the 

Public Ownership League of America Oliver T. 
Erickson of Seattle called attention in an emphatic way 
to what he termed “the frailty of public officials.” For 
examples he pointed to extravagance of expenditure in 
the Skagit River project of the city of Seattle and alsc 
to the “humbug of the five-cent fare’ of the same 
city’s municipal street railway. 

There has been a great deal of discussion about 
municipal, state and national operation, but Mr. 
Erickson has coined a phrase which points clearly and 
somewhat dramatically to its weakest point. A public 
official as an individual is no worse and no more fallible 
than the rest of us. He is not a separate kind of an 
individual; as a matter of fact, he is merely any one 
of us elected or appointed to office. But he is sur- 
rounded with restrictions and influenced by ideas for 
which we, the public, are responsible, and the point 
which Mr. Erickson brings out is that, with the present 
civic development of our cities and states, there is no 
incentive for public officials charged with responsibility 
for the operation of public utilities to conduct them 
according to sound business policies. The public clamor 
for low rates, the public pride in grand and stupendous 
undertakings and similar public influences all call for 
an extravagance of expenditure and for the overman- 
ning of these works to a degree not consistent with 
good business and never to be countenanced in an official 
responsible to a board of directors. Parenthetically, the 
recent situation on the municipal railway system of 
Berlin, Germany, where the overmanning was carried 
to such an extreme as to weaken the enterprise, may 
be instanced as a case in point. In strictly technical or 
engineering work a government can employ men as able 
as those who can be employed by a private company, 
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but when it comes to management and policy the cir- 
cumstances are different. 

Mr. Erickson, to be sure, in making the point that 
public officials are frail, does not oppose public owner- 
ship, but seeks to analyze its weakness with a view to 
strengthening it. But, like other similarly minded 
enthusiasts, he fails to recognize the difference between 
the functions of government and the functions of busi- 
ness and thus to understand why any given official may 
be a successful political officer and at the same time 
a “frail” operator of publicly owned utilities. 

It cannot be emphasized too often or in too strong 
terms that this country was builded on the basis of 
reward for individual initiative. This is one principal 
differentiation between America and the older European 
countries. This basic principle must not be disturbed. 
The incentive for skillful utility operation is always 
before the private manager, but it is seldom before the 
public official so noticeably as is his principal duty in 
carrying on the government. Those who profess to see 
opportunity for better utility service through govern- 
ment operation will do well to study “the frailty of 
public officials” in this line of work, as portrayed by Mr. 
Erickson, and also to study carefully the reverse of the 
picture to see why it is that private operation and 
private initiative have produced in America a develoy- 
ment of electric service which is far superior to that 
existing in any other country on earth. 





Active Work for N. E. L. A. 
Geographic Commercial Bureaus 


T THE recent meeting of the executive committee 
of the Commercial National Section, N. E. L. A., 
a long step forward was taken in the decision to issue 
this year a single commercial progress report and re- 
lieve the various section bureaus of the traditional re- 
sponsibility to write annually a series of histories cov- 
ering progress and experience in each branch of central- 
station market development. The result in the past has 
been the simultaneous release at the height of the con- 
vention season of masses of printed matter that could 
not hope to win any large amount of serious atten- 
tion. 

The most appealing feature of this new plan, how- 
ever, lies in the fact that this combined commercial 
progress report is now to be developed in the field 
through the geographic sections and that thus the facts 
will spring from their source. They can be presented 
in full before geographic section conventions in dif- 
ferent parts of the country, and the Commercial Na- 
tional Section bureaus can compile and condense them 
into one progress report for the year that will be far 
more readable and usable, and that even in its brevity 
should be far more comprehensive and authentic, than 
the usual historical paper written not from the field but 
from the desk of the bureau chairman. It will leave 
the bureaus free for the study of definite problems that 
affect their branches of the work, and under the present 
plan this is to be the chief purpose of the year. 

It is of particular interest that the geographic sec- 
tion bureaus thus have something definite to do. By 
its very nature the work of central-station market de- 
velopment must be local. Therefore the contact of the 
geographic section with its field cannot but be more 
intimate than local contact with the national bureau. 
These groups of able men throughout the country have 
stood by ready to work, but it has seemed to be difficult 
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to bring them actively into the national picture. The 
response to this appeal for co-operation will undoubt- 
edly be hearty and much good should come of it. 





Business Development Is One Problem 
in Determining Rates for Rural Lines 


HE rural-lines committee of the Empire State Gas 

and Electric Association has been doing some very 
constructive work toward a solution of the rural service 
problem. A part of its report was published in a re- 
cent issue of the ELECTRICAL WORLD (July 21, page 136), 
and in this issue is given a formula for the computa- 
tion of the excess charge for rural customers which the 
committee has developed. An examination of this for- 
mula reveals the fact that the committee has appar- 
ently ignored one of the two basic factors that affect 
the accurate formulation of any rate and which should, 
it seems, be taken into consideration, at least in the 
present state of rural-line development. The com- 
mittee considers the average cost per mile of rural line, 
number of customers, average cost of urban distribu- 
tion systems per customer and the annual charges on 
the rural line of retirement, taxes, maintenance and re- 
turn. But the item of revenue, which forms one of the 
two basic factors in any rural rate schedule, the item 
of cost being the other, is eliminated entirely. Under 
the formula two lines into rural territory that cost the 
same amount of money to construct and operate and 
served the same number of consumers, one of which 
returned a revenue of 20 per cent annually and the 
other one of 10 per cent, would carry the same excess 
charge per customer. Neither extension would be 
classed as an urban extension that could, under the 
rules, be handled like other urban extensions, unless the 
company arbitrarily undertook to handle the one with 
the larger revenue as urban and accepted a loss due 
to insufficient revenue. Handling such an extension in 
either way would prove a discrimination, in the one 
case against the consumers on the line, who would be 
paying the same excess charge as a similar group pay- 
ing less for energy used, and in the other against the 
real urban consumers because the rural customers so 
classified would be receiving service at a rate less than 
cost and the others would be making up the losses. A 
similar error has been made in the case of the Indiana 
rules for electric service. 

Apparently what has been attempted in such cases is 
to avoid the clerical labor of carefully analyzing each 
extension until a more solid basis of knowledge shall be 
developed and the problem of a uniform rural service 
rate for a given territory can be successfully handled. 
Use of electrical energy on the farm is still in an active 
stage of development—there is nothing final about it, 
and rate problems as well as other problems are best 
approached with the idea of present and future develop- 
ment rather than in an attempt to find a semi-perma- 
nent solution. One encouragement to development is to 
assure each customer of no discrimination, and any 
extra temporary calculations are worth while from that 
standpoint. As revenues increase excess cost conditions 
also vary. In the case of the Wisconsin rules, which 
are criticised frequently because of their complication 
in the fixing of the rates, or, more correctly, the excess 
charge, the men responsible for their formation recog- 
nized the possibility of change, the need of a means of 
handling the present situation without blocking future 
development, while at the same time avoiding discrimi- 
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nation between consumers of the same or different 
classes. The rules produced are admittedly temporary 
in their form. A series of adjustments, taking into 
consideration costs and revenue, is provided which will 
permit the farmer, as a customer, finally to get the same 
rate schedule as his urban neighbor if he can develop 
his use of energy sufficiently. In any event, he can 
progress toward the goal as far as his use of energy 
at any time permits. When the business development 
is more clearly defined it is probable that an entirely 
different method of handling the question will be fol- 
lowed in Wisconsin. The present rules are serving the 
purpose of helping that development. 

It is not suggested that the form of the Wisconsin 
rules will fit all parts of the country. The North- 
west Electric Light and Power Association, for example, 
has developed a set of rules that fits the particular 
situation in the Northwest. But a careful analysis of 
the two sets shows that the Northwest rules, as well 
as the Wisconsin ones, are adjustable to meet changing 
conditions and to avoid discrimination. They reach 
substantially the same answer by a different road be- 
cause different conditions must be met. The basic rate- 
making principles are identical. 

State association committees and others working on 
the subject of rural rates can well afford to consider the 
relation of rates to business development. There will 
be plenty of time when more is known about rates to 
try to develop short cuts and permanent rates in a situ- 
ation of which the best informed are unwilling now to 
predict even the approximate result. 

Aside from the one situation described above, the 
Empire State committee has taken a broad view of the 
situation and of utility obligations to serve the terri- 
tory covered by franchises. Its report merits study. 


Analyzing Washington’s 
Frequency Problem 


THOROUGHGOING engineering investigation of 
4 1 the trend of urban load development in relation to 
growth of business and central-station plant and dis- 
tribution facilities affords splendid material for an- 
alysis. The economic aspects of such a study of the 
District of Columbia’s future electrical requirements 
are outlined by W. R. McCann elsewhere in this issue. 
Space prevents the presentation of the detailed compu- 
tations by which the conclusion was reached that on 
the basis of anticipated load trends the 60-cycle system 
is by far the more economical line of development, but 
even the rather summarized treatment of the subject 
Will be found highly suggestive. 

Past, present and future costs must be weighed in 
deciding the logical moves to be made in bringing 
about a degree of standardization like that indicated 
as essential for Washington. Exhaustive studies of 
loads at different periods, including estimates of future 
business in different classes of service, must be com- 
bined with a keen analysis of the fixed and operating 
costs of different types of equipment such as frequency 
changers, rotary converters, power transformers, cable 
transmission and generating units of each frequency. 
All this has been done with skill in the Washington 
case, and it is interesting to note that in ten or twelve 
years the adoption of 60-cycle service bids fair to save 
Well over $1,500,000. While the problem at Washington 
was to some degree simplified by the absence of any 
Substantial industrial load, either in existence or antici- 
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pated, the existence of an important electric railway 
load had to be carefully considered in relation to future 
as well as present requirements, and the operation of 
Edison three-wire direct-current service in the down- 
town areas had a real bearing upon the investigation. 
It would be difficult to cite a better example of the wis- 
dom of determining development plans by exhaustive 
engineering analysis, leading to a decision to make 
larger immediate capital outlays for the sake of ul- 
timately increased savings. 





National Organization for 
Local Electrical Leagues 


AST week saw the expression of a very interesting 
bit of evolution in the organization structure of the 
electrical industry. Representatives of local leagues 
and clubs throughout the country gathered on Associa- 
tion Island. There are about eighty leagues in opera- 
tion today, and about thirty more are in process of 
formation. They decided to establish some sort of na- 
tional direction for league work, that their activities 
may be co-ordinated and their influence strengthened. 
Some men have been inclined to doubt the necessity 
for local electrical leagues and question their practi- 
cability. But, after all, it is a natural development. 
It would have come years ago had not the electrical 
industry been—in a sense—built backward. 

Think about it, and one of.the very fundamental in- 
stitutions in American civil and social life has been the 
so-called “stove committee” of the village store. Here 
through generations gathered the head men of the vil- 
lage to talk politics—local and national—and to argue 
the problems of the day. Washington, Jefferson, Hamil- 
ton, national leaders, did not spring from the nation as 
a whole. They were the product of localities, and be- 
hind them sat these fathers of ten thousand villages in 
small groups around the wood-burning stoves in the 
general stores. It was they who made public opinion. 
They were the public. 

The organization of the electrical industry is in itself 
a similar structure—a community of electrical men in 
every city, with national leaders sprung from groups 
and from localities. But because it started with great 
power stations and great manufactories feeding down 
to the communities, instead of growing up from vil- 
lage barter and trade as most other industries have 
done, electrical men have never set up these village 
“stove committees”; they have never until recently or- 
ganized local opinion and local strength in each com- 
munity to put united force behind the common purposes 
—despite the fact that in any national development 
civic or industrial community opinion is basic and vital. 

Last autumn the Society for Electrical Development 
took the initiative and called the league to gather for 
the benefits of contact and conference. The spirit of 
that meeting has carried far, and sixty leagues have 
either been established or are forming. At their second 
conference spontaneous demand for a national “tie-in” 
and direction for league work resulted in the appoint- 
ment of a committee to devise a plan. Meanwhile the 
S. E. D. has been requested to promote league develop- 
ment and to arrange for another conference next fall. 

The electrical industry has long waited for the com- 
ing of local organization. It has needed “stove com- 
mittees” that could guide opinion and get things done. 
The announcement of the national plan will be awaited 
with keen interest. 





Switching Equipment in Germany 


T HAS been stated on good authority that German 

stations have a cheaper and simpler electrical 
design than American stations. The accompanying 
photographs are illustrative of practices used in 
Berlin, and American engineers will note several 
radical deviations from standard practice in this 
country. 


No. 1—Method of mounting 100-kv. “disconnects” and 
buses in Moabit station (Berlin). 


No. 2—Entrance of 100-kv. line to Moabit station. 


No. 3—Another view of “disconnects” and floor-mounted 
current transformers in a substation. 


No. 4—‘“Disconnects” and floor-mounted .current trans- 
formers in a 60-kv. substation in Berlin. 


No. 5—Interesting installation of “disconnects” on gird- 
ers. At lower left, oil-breaker control pedestals are shown. 
(Dresden South substation. ) 











SEPTEMBER 29, 1923 


ELECTRICAL WORLD 


645 


Calibration of Test Meters 


Laboratory Facilities Used—Testing Methods and Accuracy Limits—Test Forms and 
Certificates—Thirty-five Public Utility Companies Take Advantage 
of the Means Placed at Their Disposal 


By A. E. KNOWLTON 
Electrical Engineer Public Utilities Commission, State of Connecticut 





FIG. 1—VIEW OF COMMISSION METER-TESTING LABORATORY IN ELECTRICAL DEPARTMENT OF SHEFFIELD SCIENTIFIC SCHOOL 


HERE was a period when one heard much of 

the prospect of selling electric service by other 

methods than by meter. That time does not 

seem to be arriving very rapidly—in fact, 
metering seems now to be receiving more attention than 
ever. This is undoubtedly due to the fuller recognition 
of the various factors entering into the cost of rendering 
electric service and their reflection in more complicated 
rate schedules. Naturally, the application of the com- 
plicated rate schedules frequently results in complica- 
tion of metering methods. 

Many electric companies are said to be considering 
the installation of facilities for maintaining their own 
standards of electrical measurement. To such com- 
panies it may be of interest to learn of the equipment 
and methods employed in a laboratory which verifies 
the standards of about thirty-five utilities. It should, 
of course, be understood that no claim is laid to supe- 
riority or universality for the particular instruments, 
accessories or methods employed. The intention is 
merely to describe one way of meeting the requirements. 

The laboratory to be described is that maintained by 
the Public Utilities Commission of the State of Con- 
necticut for the purpose of maintaining the accuracy 
of electrical energy measurement by the electrical utili- 
ties in the state. It is housed in the Dunham Labora- 
tory of Electrical Engineering, Yale University, New 
Haven, an arrangement which appears to be advan- 
tageous.to both the university and the state, the pre- 
cision instruments of the latter being available to the 
university in exchange for the former’s space and 
supply of energy of uniform characteristics. 

The first matter to be decided in the establishment 
of such a laboratory was the provision of an appropriate 


space for the permanent installation of the standard 
instruments and the motor-generator set and proper 
housing of accessory equipment. The space is inclosed 
and accessible only to those responsible for the equip- 
ment; it is kept free of irrelevant material; it has a 
fairly uniform temperature; it is free from moisture, 
dust, drafts and vibration; it is reasonably close to the 
source of power. It is, of course, imperative to have 
available an unfluctuating source of both current and 
voltage, continuous and alternating. In the laboratory 
in question continuous current is obtained from Edison 
cells and potential from the university’s lead battery. 
As for the supply of alternating current, special con- 
sideration was given to two factors—first, the wave 
form; second, control of load power factor. In the case 
of an individual company having modern alternators 
of satisfactory wave form and a single continuously 
connected system, it is an open question whether 
the prevailing wave form should not be employed for 
the alternating-current tests in preference to any 
standardized wave form. In this laboratory, however, 
inasmuch as standards are calibrated for so many dif- 
ferent companies, it was felt desirable to employ a 
sine-wave source of supply and for that reason a special 
sine-wave alternator is used for all alternating-current 
tests. 
PHASE SHIFTING USED 


Rotating standards used to calibrate service meters 
operating on loads of other than unity power factor 
should, of course, themselves be checked at various 
power factors. This necessitates provision of a ready 
means of getting load currents to lag or lead the im- 
pressed voltages. In this laboratory the displacement 
in phase is accomplished by means of a potential phase 
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shifter of commercial form, and this incidentally pro- 
vides in addition the means of getting the nominal volt- 
ages of 110, 220, 440 and 550 from the 220-volt alternator 
by an auto-transformer method. Heavy current loads 
would involve an inordinately large alternator, and this 
is avoided by the use of a States phantom load of 220- 
volt primary and 8-volt secondary. Some fear has been 
expressed to the writer of the departure from sine-wave 
form which may be introduced by the use of these two 
devices, phase shifter and phantom load, but oscillo- 
graphic examination under working conditions has 
proved the absence of such distortions in the case of the 
specific apparatus installed. It is well, however, not 
to lose sight of the distortions which may creep in when 
accessories of poor or inappropriate design are resorted 
to in order to economize in kilovolt-ampere capacity or 
in energy consumption. 

The “organization chart” (Fig. 2) shows not only 
the instrument equipment but also the sequence of 
comparison from the ultimate to the working standards. 
The range of some of the instruments is also shown. 
Full lines apply to direct current and dashed lines to 
alternating current. In the first place three standard 
cells are employed so that any irregularity in the work- 
ing standard can be detected by comparison with two 
others used only for that purpose. The cells are 
checked regularly by the national Bureau of Standards. 
D’Arsonval type laboratory standard voltmeter and am- 
meter are calibrated by means of the potentiometer, 
standard cells and standard resistances. The dynamom- 
eter-type wattmeter is then calibrated by averaging 
reversed readings of D’Arsonval type ammeter and volt- 
meter with continuous-current load. An alternative 
procedure would be to calibrate the wattmeter on alter- 
nating current by means of dynamometer or Kelvin type 
instruments, but this procedure has been found less 
satisfactory. This wattmeter then serves to calibrate 
the primary rotating standard through the medium of 
time measurement and a standardized current trans- 
former for the higher values of current. 

At the beginning a stop watch was used for timing 
the revolutions of the standard watt-hour meter, but 
always in a way completely to avoid the starting and 
stopping errors of the watch. The fly hand was allowed 
to run continuously, and when this hand passed over 
some hour point on the dial the meter was started, and 
when the fly hand passed over this same point two 
minutes later the meter was stopped. Starting and stop- 
ping of the meter was effected by closing and opening 
the three-pole switch which energized both the phase 
shifter and the primary of the phantom-load trans- 
former. By this means the meter was removed com- 
pletely from the circuit. The accuracy of this procedure 
may be inferred from the experience—it was found 
easy to get three consecutive readings to agree with no 
more than 0.1 per cent difference in watt-hour-meter 
revolutions. Convenience and the reduction of eye 
strain have dicated the adoption of a mechanical timing 
device. 

Six or seven loads ranging from 10 per cent of normal 
current rating of the principal coil (say 5 amp.) to 
140 per cent of that value are in general sufficient to 
establish the characteristic curve of the primary stand- 
ard. For every other current coil, every other potential 
coil and for 50 per cent lagging power factor four or 
five additional checks are needed to determine the 
ratios between coils and the accuracy of lagging of the 
meter. The readings are recorded in the form shown in 
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Multiplier 
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FIG. 2—INSTRUMENT EQUIPMENT AND SEQUENCE OF TESTING 
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PUBLIC UTILITIES COMMISSION 
Electrical Laboratory 


CERTIFICATE OF STANDARDIZATION 
or 
WATTHOUR METER 
Make and Type Mowbray Maker's No, 611 Owner's No 
Rating: 1,5/15/150 Amps. 110/220 Votts, 60 Cycles, 


Submitted by 


single | Phe 


UNITED ILLUMINATING COMPANY. _ BRIDGFPORT. 

This meter has been compared with the standards maintained by 
this Commission and its use, in conjunction with the attached curve 
and corrections, is hereby approved for the period of six. months 
from date hereof, unless sooner revoked. 

Calibration was made using alternating current of practically | 
sine-wave form and of 60 cycle frequency, at unity and 50% lagging 
power factor and with voltages of 112 and 224 


Seal as found P.U.C. Seal as left P.U.C. 
Adjustments, None Full load..%. Light load... Lagging 
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Fig. 3 and the results plotted in terms of watt-hours per 
revolution and revolutions per minute rather than as 
per cent registration and revolutions per minute, as will 
be seen to be the case for the standards submitted by 
the utilities (Fig. 4). It might be said in passing that 
by means of a simple preliminary study the relatively 
large number of appropriately spaced loads on the 
separate coils of the rotating standard can be obtained 
from a relatively small number of cardinal-point cali- 
brations of the indicating wattmeter. 

So much for the calibration of the polyphase watt- 
hour meter (current coils of 1.5, 5, 15, 50 and 150 amp. 
rating, potential coils for 110, 220, 440 and 550 volts) 
which serves as the primary standard. 

At six-month intervals the electric companies of the 
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FIG. 5.—RECORD FORM FOR POLYPHASE WATT-HOUR METER 








state are notified to deliver at the commission’s labora- 
tory (preferably by messenger) specified rotating stand- 
ards. If a company has several portables, one is se- 
lected which most nearly covers the range of the others. 
The company specifies the prevailing average secondary 
voltage, and the rotating standard is calibrated at that 
voltage and multiples of it. 

Upon receipt the instrument is first examined for 
external physical condition and the condition of the last 
official seal is also noted. The meter is then loaded to 
rated value on the 5-amp. or 10-amp. coil at the speci- 
fied voltage and allowed to run for ten to fifteen 
minutes to bring the coils and disk to a steady tem- 
perature. Three “as found” readings are then taken, 
each of which gives significant information as to the 
exactness of the three available adjustments—full load, 
light load and lagging. Polyphase standards are also 
checked for balance. Inasmuch as the meters are ap- 
proved for use only in conjunction with the calibration 
curve supplied, adjustments are made only when the 
deviation from normal amounts to several-tenths of 1 
per cent. The meter is, of course, examined for loose 
parts or connections, dust, filings, inadequate clearances, 
etc., before adjustments are made. 

The calibration run is then made. The number of 
readings taken, their distribution and the form in which 
they are preserved are indicated in the sample shown 
in Fig. 5. The primary standard is designated by S 
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and the meter under test by X. The time of each run 
is made an even minute, so that “revolutions” and “revo- 
lutions per minute” are numerically identical. The 
quantity K, is the value in watt-hours per revolution 
for the given current and voltage coils of the primary 
standard running at the speed observed, and K, is the 
corresponding computed value for the meter under test. 
The column headed “Dev.” contains the fractions of a 
per cent deviation of a given per cent registration from 
the corresponding value for the principal combination 
of current and potential coils and with non-inductive 
load. These deviations are averaged in the last column, 
and the averages serve to indicate the exactness of 
ratio of the different coils and also of the lagging of 
the potential coil. 

The results are then plotted in curve and tabular 
form as shown in Fig. 4. A blueprint copy is supplied 
to the utility for use in conjunction with the sealed and 
certified instrument. 





Basis for Unit Sizes of Steam Turbo- 
Generators 


HE unit size of steam-turbine generators selected 

for generating stations is determined very largely 
by the prevailing size of central stations and by the 
character of the system load. Most operating engineers 
have believed, for example, that the single unit should 
be roughly 10 per cent or 12 per cent of the ultimate 
station capacity. Since the largest stations in this 
country, and for that matter in the world, have been 
rated at 200,000 kw. to 300,000 kw. until recently the 
majority of large units have consequently been rated 
at 25,000 kw. and 30,000 kw. Even today the 30,000-kw. 
unit is the most “popular” size. However, some stations 
having an ultimate capacity of 400,000 kw. or more 
are now under construction (Hudson Avenue in Brook- 
lyn, Kearny in New Jersey and Crawford Avenue in 
Chicago), so that single generator sets of 50,000 kw. 
(62,500 kva.) at 1,200 r.p.m. are now being built and 
installed in several plants. 

Another factor in American practice that has in- 
fluenced the maximum size of turbo-generators has been 
the preference by some operating companies for the 
cross-compound type of turbine. Thus the Interborough 
Rapid Transit Company has had a 70,000-kw. cross- 
compound unit (with three separate generators) in 
operation since 1918, and the Duquesne Light Company 
of Pittsburgh has had two 60,000-kw. units (each con- 
sisting of three 20,000-kw. units) in its Colfax station 
for several years. 

The recent development and introduction of high 
steam pressures (say above 500 lb.) has considerably 
increased the favor with which the cross-compound 
design is considered. The Commonwealth Edison Com- 
pany has under construction a 60,000-kw. cross-com- 
sound unit by the General Electric Company and a 
50,000-kw. cross-compound unit by the Westinghouse 
Electric & Manufacturing Company for its new Craw- 
ford Avenue Station. 

sine addline 


A Correction 


E THE article entitled “Points in Modern Power- 
Plant Design,” appearing in the Sept. 1 issue of the 
ELECTRICAL WORLD, the labels on curves B and C of 
Fig. 3 should be interchanged. 
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Michigan Industries Highly Electrified 


Electrical Energy Consumed by Manufacturing Plants and Mines of Wolverene State During 
1920 Is Estimated at 1,489,151,000 Kw.-Hr., 53.7 per Cent of Which Was 
Purchased from Central Generating Systems 


HE growing industrial importance of Michi- 
gan is indicated by the fact that in value of 
manufactured products it advanced from 
ninth place among the states in 1889 to 
seventh place in 1921. Electric production has played 
a large part in this steady industrial growth. In 1919 
the total rating of prime movers in manufacturing 
plants and mines of Michigan was given as 1,550,407 hp. 
and the rating of installed electric motors totaled 
1,000,218 hp. These figures do not truly represent the 
electrification of Michigan industry, however, as a large 
proportion of the prime-mover rating was used in the 
production of electrical energy in private plants. 

During the past four years the ELECTRICAL WORLD 
has conducted a country-wide survey to ascertain the 
extent to which electrical energy is being used by the 
various industries. The survey has been undertaken by 
states, and Michigan is the eighteenth state in the 
series. Detail data on the industrial load in the other 
seventeen states canvassed were published in prior issues 
of the ELECTRICAL WORLD. 

The total consumption of electrical energy by the 
mills, factories and mines of Michigan during 1920 is 
estimated as 1,489,151,000 kw.-hr., of which 690,992,000 
kw.-hr., or 46.3 per cent, was generated in private sta- 
tions of factories and mines. It is estimated that 1,670 
generators were installed in the private generating 
plants, with a total rating of 366,003 kva., of which 
machines rated at 143,793 kw. were direct-current gen- 
erators. By far the largest users of electrical energy 
in Michigan are the stone and clay industry, paper and 
pulp industry, mining industry, iron and steel industry 





and the automobile industry. These five industries con- 
sumed a total of 984,331,000 kw.-hr. during 1920, and the 
extent to which operations in these industries were cur- 
tailed during the industrial depression is indicated by 
the fact that only 827,000,000 kw.-hr. was consumed 
during 1921. This curtailment in the consumption of 
electricity in Michigan is considerably less, however, 
than that reported by other industrial states. 

It is estimated that. there are 78, 954 electric mot 


rs 





Table If—Direct-Current Motor-Operating 
Voltages of Industrial Plants of Michigan 
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Table I—“Electrical World” Sasi of the Use of Electrical siasiey by the eduatibel Plants 
of Michigan i in 1920 and 1921 
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Total 
Rating, 
Industry No. Kw. 
Agricultural implements 1,050 
Chemicals and allied products (total) 
Rubber and rubber products. ...... 
Glass and glass products 
Chemicals. . 
Artificial-gas manufacture. 
Miscellaneous chemical industries . 
Electrical equipment and aenaney 
Food and kindred products. sas 
Iron and steel and their products. 
Leather and its products 
Lumber and its products he ase 
Metals and metal products other than iron or steel. ....... 
Mining (total) 
Bituminous coal mines 
Ns nek Gh olnleik aan n thle 2A 0i 
Iron-ore mines 
Miscellaneous mines. 
Paper and pulp. . 
Printing. 
Railroad-shop construction and repairs. 
Stone and clay and their products. 
Textiles.. anon 


Vehicles for land transportation. ... 
Miscellaneous......... 35,600 
Totals for all manufacturing industries and mines in 

ichi 143,793 


4 


> 
sun 


w 
—— + Poen 


— o 
— OW me Wate Vib 


w 
Le] 


Generators‘ 
i (In Private Plants) 
Direct-Current Alternating-Current 


Purchased from 

Total Public Utilities 

Rating, 1920, 
Kva. Kw.-Hr. 


1,300 5,175,000 
27,710 71,129,000 
3,260 3,905,000 
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8,250,000 
68,930,000 
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186, 150,000 
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13,240,000 
1,630,000 
5,980,000 
182,800,000 
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Table I1I—“Electrical World” Estimate of Motors Installed in the Industrial Plants of Michigan 





Motors Run b Total -—— Distribution of Drives—— 











Motors Run by Energy Generated in Motors in 
Purchased Energ Private Plants All Plants Directly 
Industry Total Total Total Motors Con- 
Number _s Rating, Number Rating, Number Rating, Under Belt, Chain, nected, 
Hp. Hp. Hp. 5 Hp. Number Number Number, 
Agricultural implements. .... ‘ 252 3,154 26 332 278 3,486 70 126 9 143 
Chemicals and allied products (total). ‘ 1,381 24,341 2,143 33,232 3,524 57,573 935 1,627 647 1,250 
Rubber and rubber products. a 107 2,227 308 6,435 415 8,662 126 244 25 146 
Glass and glass products. ......... 4 16 176 0 0 16 176 5 9 1 6 
i , ee eee ; ‘ 1,152 20,135 1,643 23,511 2,795 43,646 714 1,184 608 1,003 
Artificial-gas manufacture. eee Nns ; ; 47 805 184 3,149 231 3,954 70 151 9 71 
Miscellaneous chemical industries... .. ‘ 59 998 8 137 67 1,135 20 39 4 24 
Electrical equipment and machinery..... : 828 5,357 16 85 844 5,442 523 566 6 272 
Food and kindred products......... - ; 3,920 48,044 1,680 16,860 5,600 64,904 1,730 3,231 805 1,564 
[ron and steel and their products....... . 16,700 157,685 3,210 30,322 19,910 188,007 7,450 11,080 390 8,440 
Leather and its products........... = ae sary 262 3,418 509 6,619 771 10,037 215 678 35 58 
Lumber and its products......... 2,083 22,088 1,400 14,859 3,483 36,947 1,058 2,593 29 861 
Metals and metal products other than iron or steel.. 2,605 32,932 410 5,214 3,015 38,146 726 2,970 357 586 
Mining (total) .. ak Baars’ ae : 1,022 66,159 1,739 109,960 2,761 176,119 952 757 102 1,902 
Bituminous coal mines. . eee af : 10 695 179 5,285 189 5,980 66 40 2 147 
Copper mines......... sales 7 ; 261 8,236 888 56,088 1,149 64,324 398 305 44 800 
Jrom-OFO MINES. ....cc ccc cee sees 523 48,162 580 42,782 1,103 90,944 378 329 44 730 
Miscellaneous mines........ ; 228 9,066 92 5,805 320 14,871 110 83 12 225 
Paper and pulp. .............. ‘ 393 5,854 2,300 34,202 2,693 40,056 1,134 1,670 75 948 
OE - eee 1,813 12,473 71 491 1,884 12,964 1,396 1,610 54 220 
Railroad-shop construction and repairs 442 8,000 53 955 495 8,955 56 157 33 305 
Stone, ow _ their eee anda weeks 848 14,425 1,213 20.635 2,061 35,060 665 1,672 102 291 
Textiles. . OS SSS ARP OS eee ee ale 1,074 4,711 301 1,783 1,375 6,494 825 758 270 347 
PUAN cide ths Rapes + oNS is oko 11t 593 89 473 200 1,066 165 174 2 24 
Vehicles for land transportation. ... , ae 15,780 180,960 7,350 84,302 23,130 265,262 12,250 13,400 1,800 7,930 
Miscellaneous............--- ; 3,450 24,760 3,480 24,940 6,930 49,700 4,515 3,400 210 3,320 
Totals for all manufacturing industries and 


MGR TN DEOMI 6 ov vcweva ie nts icanede 52,964 614,954 25,990 385,264 78,954 1,000,218 34,665 46,469 4,926 28,461 


Table Votan Mawes and Boiler Equipment of Industrial Plants and Mines of Michigan 


(Prime-mover ratings from U. S. Census reports; Boiler data estimated by ‘Electrical World’’) 





Total Hp. . ‘Electrical World” 








No. of of Prime- Internal- Estimate of 
Industry Plants Movers in Steam Steam Combustion : Boilers in 
in Industrial Engines Turbines Engines Waterwheels Industrial Plants 
State Plants No. Hp. No. Hp. No. Hp. No. Hp. No. Hp. 
Agricultural implements ; 23 3,043 17 2,993 0 0 2 50 0 0 10 2,260 
Chemicals and allied products (total). 358 92,558 379 47,117 64 43,419 32 1,922 1 100 282 80,980 
Rubber and rubber ey 7 6,525 8 2,025 3 4,500 0 0 0 0 24 6,350 
Glass and glass products. . ; . 25 125 1 125 0 0 0 0 0 0 1 110 
Chemicals. : 197 67,628 139 29,516 45 37,387 6 625 1 100 173 55,000 
Smelting and refining of metals... . 8 3.400 11 3,400 0 0 0 0 0 0 11 2,580 
Artificial-gas manufacture. aca 59 12,788 202 10,484 14 1,032 25 1,272 0 0 62 14,400 
Miscellaneous chemical industries. 62 2,092 18 1,567 2 500 1 25 0 0 11 2,540 
Electrical equipment and machinery. 54 302 1 265 0 0 I 37 0 0 1 150 
Food and kindred products... . . aaa 72,900 440 54,074 24 6,184 14 2,873 248 9,769 206 61,600 
Iron and steel and their products.. 848 48,639 160 33,054 28 12,311 9 1,690 2 1,584 179 49,000 
Leather and its products......... 114 10,412 75 8,740 2 520 32 1,152 0 0 36 7,420 
Lumber and its products. ... 888 124,221 407 112,726 13 7,761 7 1,309 55 2,425 660 142,000 
Metals and metal products other than 
ar ; 462 19,683 92 17,497 2 1,415 20 546 4 225 64 14,680 
Mining (total).... — ; 171 275,064 1,086 209,447 30 57,100 15 417 16 8,100 1,482 317,440 
tuminous coal mines...... 14 6,189 49 6,114 1 75 0 0 0 0 34 7,350 
opper mines. ........ ; 28 161,353 326 127,961 11 33,230 4 162 0 0 893 191,200 
Tre yn-ore mines....... 100 94,778 655 69,497 13 17,132 a 49 16 8,100 485 104,000 
Miscellaneous mines. . .. 29 12,744 56 5,875 5 6,663 7 206 0 0 70 14,890 
Paper and pulp. . ‘ 60 90,706 168 57,637 13 10,050 0 0 66 23,019 222 64,000 
Printing. .... 1,315 5,052 25 4,472 1 46 10 519 1 15 17 4,860 
Railroad-shop construction and re- 
pal; <4 t56. . 51 3,926 25 3,633 1 260 1 33 0 0 16 3,430 
Stone and oF and their products. . 391 45,251 268 26,734 26 15,600 38 917 14 2,000 97 25,800 
URN argue ee oae 56a as 7 235 5,762 41 5,342 3 260 2 49 1 11 68 10,600 
Tobacco. ... a 363 591 5 575 0 0 I 16 0 0 13 1,600 
Vehicles for land transport ation. : 586 106,272 298 38,266 57 59,177 214 8,784 1 45 487 129,200 
Miso llaneous........ ; ; 517 3h, 071 situa 26,505 aad 3,287 i 226 ea 1,053 171 35,400 
Totals for all manufacturing in- 
lustries and minesin Michigan... 8,687 935,453 3,487 649,077 264 217,390 398 20,540 409 48,446 4,011 950,420 
- — = — — = —<—— ae 





Tz able V—Alternating-Current Motor-Operating Voltages of Industrial Plants in Michigan 
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; 4s tee 
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=scoRe 
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ew“ 110 $15 120 125 220 230 240 250 430 440 480 550 2,200 2,300 2,400 
Chemicals and allied products 16 1 I oa 4 1 ir 2 wah 5 oa Bi “Siusot> deter 1 
Electrical equipment and machinery 8 1 ‘% uae OP aa ae eas ae aa ae, “lnawegs Witagent arias 
Food and kindred products. ....... 16 3 ir cee me aoe dy aa a ye, oe oe 
[ron and steel and their products. . . . 91 5 2 1 43 1 2 3 1 27 1 nay 3 a” avaen 
Leather and its products......... ’ a 1 ‘ a 1 ane pnd, ee ak as ae 
Lumber and its products. ... 34 3 12 I 17 a S * -dcawe. eeedin 
Metals and metal peataate other than iron or 
ster] ~inadde crue vaad ~ 15 1 8 FP PO ee oe ee et 
Mining, miscellaneous............--.+---- 20 : 7 7 9 3 5 ehiwres 
Paper and printing........... Me cae 15 2 5 1 I xa OF sad ten | te ee eee 
Railroad-shop construction and repairs. ..... 5 e I 4 ; inate -aeen Sess a, kee eee 
Stor clay and glass. . seu ante eh 1 ees 2 : I 7 cone eedem:) sewed 
mertiles, ct oceea des vernbeieehonss 18 2 I 10 I e 3 1 bln iy 5 aaa aaa 
Vehicles for land. transportation ecewaes 12 3 5 -s 3 I $e. Sejece | Yewes 
PemccllaOM ons cx ss ascdae ss'eo% 7 | . I 4 + vee 1 6ass.0 “danger Sates 
Totals for all industries of Michigan. .... 270 21 3 2 2 4114 4 4 6 | 96 5 1 7 3 | 
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installed in the factories and mines of Michigan, with a 
total rating of 1,000,218 hp. Of these motors, 34,665, 
or 43.9 per cent, are under 5 hp. About 57.0 per cent 
of the machines are belt-driven, 36.1 per cent are 
directly connected, and only 6.9 per cent are chain- 
driven. The returns indicate that nine voltages are in 
use in Michigan by mines and factories for the opera- 
tion of direct-current motors and that fifteen voltages 
are used in the operation of alternating-current motors. 
It appears that about 40.5 per cent of the direct-current 
motors are operated at 220 volts, but a large percentage 


“Table vI— 


Frequencies Used in Plants en 
Mines of Michigan 
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are also operated at 330 volts and 440 volts. The mining 
industry particularly reports a high percentage of direct- 
current motors operated at other than 220 volts. About 
42 per cent of the alternating-current motors are oper- 
ated at 220 volts and about 36 per cent are operated at 
440 volts. 

About 84 per cent of the companies reporting on types 
of motor control use knife or safety switches exclusively 
or in conjunction with other types of motor control. 
About 53 per cent of the companies reported installation 
of automatic starters, and about 40 per cent reported 


Table iii of ine iuseeil Used j in 
Industrial Plants and Mines of Michigan 

















Ss, Number of Companies Number of Companies Reporting 
z Reporting Various Fre- | Various Types of Motor porting 
5 quencies Used | R > g 
ane | ‘3S . Ss 9 
8 > (The first figure gives = e ° S & 
3s z © number of phases; the | ase ge = eo B84 
. “awe second tone the | "a 4 @ e 8 
Industry aaa | Ss 8 oa o @ 9 
sEEe number of cycles) 8 #5 = z % Oo &£ 
Scar i + & | BR 3 iene tn oe eS = 
EPA 25 25 30 60 60 60, eet J) ome ae a ae 
Chemicals and allied products. . 17 1 16] 62s 3 ae Ss @é Pe 
Electrical equipment and machinery 7 | 6 Zz. a 6” 2am 8 
Food and kindred products......... 18 ' 2 15 | Chemicals and allied products , 19 4 17 , ©@.5 
Iron and steel and their products. ...... 90 5 1 4 80) Electricalequipment and machinery....... 7 4 6 a a 
Leather and its products........ > 1 2| Food and kindred products. ..... 18 4 16 . 62 7 
Lumber and its products. ....... 35 7 28 | Iron and steel and their products. ...... 95 17 79 53 19 21 33 
Metals and metal one other than iron or . Leather and its products. ...... 6 0 5 . et 4 
steel... .........+-. sor ereceeens ; 17 ? 12 Lumber and its products. ....... 32 6 24 19 7 4 I 
Mining, miscellaneous 14 2! | 10 | Metals and metal products other than iron 
Paper and printing ; 13 : I iP or steel.. : 16 4. & a ae 4 
Railroad-shop eonstruction and repairs 5 l ” Mining, miscellaneous......... 21 i... @ £4 0 
Stone, clay and glass . i re 8 | Paper and printing ot ae 8 18 7 6 7 6 
Textiles. .. 18 3 15 Railroad-shop construction and repairs. ... 6 1 6 = a 3 
Vehicles for land transportation. ........ 10 | | 8 | Stone, clay and glass 1} 1 9 s 3 ? 4 
Miscellaneous. .. 8 3 5 | Textiles...... 21 e fF TW 5 4 4 
— e ee 7 icle i atic 
Totals for all industries of Michigan. BITEHEVRQIN>D I i i a a ae 
Totals for all industries of Michigan. 301 68 254 160 81 62 120 
Table VIII—Size of Sidi aids Sencillo’ Sneaek ey in the Siiamehal Sisete 
and Mines in Michigan 
‘ - Largest Motor Installed—- —~ ——_———Smallest Motor Installed— 
2 g (Number of Companies Reporting) (Number of Companies Re sporting 
be bt oT : ° 
o : “ Ss a a o a 6 
ae > » @f s $s $ &§ = a mm -a a me 
5.20 “ a a ai = oo) “es ~- N * we 
Industry Roa 8. @ G82 24 ie 2 ae SOUS i. ee 
ait ae ° & i = = = jem @ = he - ~~ ~~ _ NX A 
ae OU kl OF te fe te He oslUv tl lcm ee 
SO B'S ao an th k= Se. nok OF 5 { m e 5 i: 
~ _ = a Gy me ie fx S _ & em & cay ce O 
Chemicals and allied products... .. 22 2 3 10 3 4 0 0 0 0 9 1 6 I 2 2 
Electrical equipment and machinery 7 4 1 1 0 0 1 0 0 2 I I 1 2 0 | 
Food and kindred products . 23 2 9 2 2 2 3 1 0 3 5 3 6 3 0 4 
Iron and steel and their products. . 72 1 21 22 20 a 1 3 0 7 27 15 27 12 8 15 
Leather and its products 8 2 2 2 l 1 0 0 0 0 2 1 3 0 1 | 
Lumber and its products 39 2 13 9 7 6 2 0 0 0 5 7 10 3 5 9 
Metal and metal products other than iron or steel 2 9 4 3 0 2 1 0 0 2 6 2 3 3 2 3 
Mining, miscellaneous 51 3 12 7 5 1 0 | 0 0 7 a 3 8 9 18 
Paper and printing 24 3 8 3 ] 7 2 0 0 0 12 4 2 2 | 2 
Railroad-shop construction and repairs 5 0 0 | 4 0 0 0 0 0 0 1 3 0 0 | 
Stone, clay and glass i | 0 1 1 6 0 2 0 1 0 2 3 I 2 | 
Textiles 4 23 4 14 5 0 0 0 0 0 4 8 3 2 2 3 I 
Vehicles for land transportation 12 0 a 4 1 I | 0 | 3 4 0 1 1 2 I 
Miscellaneous 18 3 8 5 2 0 0 0 0 l 6 2 3 1 1 3 
Totals for all industries of Michigan 317 36 99 77 47 34 11 7 1 23 92 46 73 39 36 62 
Table IX—Michigan Far Outranks Other States in the Manufacture of Automobiles 
| Power ‘ 
Number | Primary y Horsepowe r i. 
| oO | Value —— — —— — — Average 
States | Establish-| of } Average Electrical 
ments | Products | Steam Steam | Internal- Purchased | Horsepower 
Using Total Engines | Turbines |C ombustion| Water | Electrical |Generated in 
| Power | Engines Power Power {Private Plants 
United States 2,830 | $3,080,073,979 | 542,242 | 78,343 | 67,869 | 12,927 | 566 | 384,537] 111,172 
Michigan 271 | 1,621,383,356 | 284,127 7,539 59,177 8,567 18 178,826 84,259 
Ohio 281 371,436,478 79,039 8,555 440 | 877 0 69,167 3,723 
New York 344 211,137,153 42,474 | 8,212 332 | 493 540 32,897 6,326 
Indiana ive | 179,064,863 | 39,481 7,026 3,375 230 0 28,850 5,450 
Pennsylvania 202 113,820,134 | 23,363 | 3,540 150 729 5 18,939 1,323 
at 95 119,380,641 22,892 5,710 | 0 559 0 16,623 4,198 
Illinois. 229 | 104,883,442 15,098 1,065 670 248 0 13,115 455 
New Jepecy 116 | 54,671,352 9,185 960 3,500 565 0 4,160 2,720 
Massachusetts 96 | 27,031,604 4,441 840 | 225 | 32 0 3,344 310 
Missouri 86 | 71,939, 496 3,506 993 0 | 40 0 2,473 | 054 
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circuit breakers in use in their plants, mines or quarries. 
Only one company in Michigan reported a motor of 
more than 1,000 hp. rating. About 43 per cent of the 
companies in the state reported their largest motor as 
rated under 25 hp. Almost 30 per cent of the com- 
panies reported that the smallest motor installed ranged 
from 4 hp. to + hp., although a large proportion also 
reported the smallest motors to range between 4 hp. 
and 1 hp. 
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Only six frequencies are used in the industrial plants 
and mines of Michigan. More than 83 per cent of the 
mines and plants used three-phase, 60-cycle service in 
the operation of their motors, and almost 10 per cent 
reported the use of three-phase, 30-cycle service. 

It is estimated that there is a total of 4,011 boilers 
installed in the industrial plants, mines and quarries of 
Michigan. The total estimated rating of these boilers 
is placed at 950,420 hp., or an average rating of 240 hp. 





Relative Cost of 25 and 60-Cycle 


Generation at Washington 


Probable Saving in Ten Years by 60-Cycle Develop- 
ment Will Reach $1,500,000—-Comprehensive Program 
Under Way to Eliminate Less Efficient Equipment 


By W. R. McCANN 
Stone & Webster, Inc., Boston 


OR the primary steam generation of electrical 

energy to supply the requirements of the Dis- 

trict of Columbia during the next decade or 

more there is no available site superior to or 
more economical than a further development of the 
existing Bennings power station of the Potomac Elec- 
tric Power Company. 

Washington’s electric load is composed principally of 
residential and business lighting (three-wire direct cur- 
rent and 60-cycle alternating current), street railways 
(600-volt direct current), street lighting and a small 
amount of industrial power (chiefly 25-cycle service). 
Growth in these types of loads is largely proportional 
to the population, augmented by the public’s increasing 
per capita use of electricity. There is not now, nor 
is there likely to be, the industrial demand for elec- 
tricity which in other cities is iargely responsible for 
marked increases in central-station capacity. 

The Bennings station, situated on the Anacostia 
River, in the northeast section of Washington, now gen- 
erates all electrical energy for supplying the power sys- 
tems of the Potomac company and the Washington 
Railway & Electric Company. This plant is at pres- 
ent equipped with eight steam turbo-generators rang- 
ing in capacity from 7,500 kw. to 20,000 kw., and aggre- 
gating 98,000 kw. There are thirty boilers ranging in 
capacity from 525 to 1,000 rated boiler horsepower and 
aggregating 20,100 boiler-hp., together with the neces- 
Sary auxiliary and electrical apparatus, all housed in a 
substantial cement-stone building subdivided into the 
usual boiler room, turbine room and electrical galleries. 

The Potomac company has recently placed in service 
at this station a 12,500-kw., 60-cycle turbo-generator. 
This is the second generating unit to be installed in 
Washington directly on the 60-cycle system. The first 
60-cyele unit went into service in October, 1922, and a 
third unit of 20,000-kw. rating is to be installed in 1924. 

The probable growth of electric loads in Washington 
during the next ten years has been a subject of much 
Study. Several projects for further power development 
have been examined; the importance of the electric 
power supply in the nation’s capital has been weighed 


and the special problem of continued generation at 25 
cycles or the adoption of 60-cycle generation has been 
considered. ' 

A decision to change to 60-cycle generation has been 
made in accordance with a well-studied plan for develop- 
ing additional power supply during the next ten years. 
The total peak load in Washington will probably grow 
to 110,000 kw. in 1932, compared with the 1922 peak of 
70,000 kw., of which 18,000 kw. was 60-cycle lighting 
load. This 60-cycle load at present is the most rapidly 
growing one in Washington and has been supplied here- 
tofore through twelve frequency changers in five sub- 
stations. 


Twenty-five-cycle energy has been and will continue 


TABLE I—SAVINGS IN OPERATING COSTS BY ELIMINATION OF 
FREQUENCY CHANGERS IN 60-CYCLE SUBSTATIONS 


The second column shows the estimated year-by-year growth of natural 
60-ceycle load (monthly residential) as distinguished from 60-cycle genera- 
tion that may be converted to direct current and upon which no saving 
may be accumulated. The third column represents the annual savings in 
kilowatt-hours obtained by non-operation of fru. ency changers in sub- 


stations and the substitution of 60-cycle transfo1..:rs therefore. The per- 
centage of 11% has been obtained by separate computation of the 
relative all-day efficiencies of frequency changers and transformers carrying 
the loads upon which they are to operate. The fourth column is an 


assumed production cost at the generating station, and the fifth column 
is the annual saving, i.e., the product of column 3 and column 4. In 
column 6 there is set forth the estimated savings in substation operation, 
which combined with the saving in production costs in column 5 will 
give the total annual savings tabulated in column 7. This total saving is 
expected to aggregate $70,000 annually within ten years and will continue 
to grow with the load. 


caoniignd mvemenaeigia teagan witli 
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| Per Cent | Estimated 

| Estimated |Saving by| Assumed Annual Saving in 

; 60-Cycle | Elimina- Produc- | Savingin| Substation Total 
Year Load, tion of tion Cost,| Cost of | Operation Savings 

Kw.-Hr. Frequency Mills 60-Cycle of 
Changers, Energy Frequency | 
Kw.-Hr. | Changers | 

(1) | (2) (3) (4) | (5) (6) (7) 
1922 | 39,000,000 | 1,150,000*| 7.7 $8,900 $8,900 
1923 | 42,000,000 | 4,830,000 7.4 35,700 4 35,700 
1924 | 45,000,000 | 5,175,000 ) ay i ee A $1,000 38,200 
1925 | 48,000,000 | 5,520,000 eat 39,200 2,000 41,200 
1926 | 52,000,000 | 5,980,000 7.0 41,800 3,000 44,800 
1927 | 56,000,000 | 6,440,000 6.9 44,300 4,000 48,300 
1928 60,000,000 | 6,900,000 6.9 47,500 5,000 52,500 
1929 | 64,000,000 | 7,360,000 6.8 50,000 6,000 56,000 
1930 | 68,000,000 | 7,820,000 6.8 53,200 7,000 60,200 
1931 | 73,000,000 8,395,000 6.8 | 57,100 8,000 65,100 
1932 | 78,000,000 | 8,970,000 | 6.8 | 61,000 | 9,000 70,000 











*Last two months’ operation only—estimated load carried 10,000,000 kw.-hr. 
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in substations of the Edison three-wire direct-current 
system of the downtown district, as well as the rotary 
converters now being utilized on the 600-volt railway 
system. 

Growth of load in Washington is expected to develop 
for the most part in the 60-cycle system, or else through 
60-cycle converters installed in substations to supply 
the smaller increments of growth in the Edison and 
railway systems. In other cities large and rapidly grow- 
ing industrial loads have been weighty factors in deter- 
mining the time for changing from 25-cycle generation 
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4. Lower cost of 60-cycle synchronous converters, as 
system grows, due to higher operating speeds and to 
transformers containing less iron. 

5. Lower operating expense in frequency-chanver 
substations, or savings equivalent thereto made possible 
by installing automatic substations in lieu of existing 
combined substations whenever present frequency 
changers are supplanted by 60-cycle transformers. 

6. Augmented savings in both investment and oper- 
ating costs during years subsequent to the ten-year 
period under consideration. 
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to 60-cycle generation, but in Washington the scanty 
industrial load of itself could not possibly justify the 
change. 


ADVANTAGES AND DISADVANTAGES 


Briefly, the general advantages of generation at 60 
cycles compared with 25 cycles are outlined as follows: 

1. Generators serving the 60-cycle system will carry 
10 per cent more revenue-producing load, owing to 
elimination of frequency-changer losses. Cables from 
the generating station likewise will carry 10 per cent 
more revenue-producing load. 

2. No investment or losses are entailed in frequency- 
changer sets for converting 25-cycle energy as gen- 
erated into 60-cycle energy for distribution. 

3. Lower cost of standard 60-cycle prime mover, with 
same efficiency. 


7. Sixty-cycle generation admits restriction of the 
present Edison direct-current district, limiting such 
service strictly to the more important business and 
commercial centers of Washington. 

8. In general, a frequency of 60 cycles is more adapt- 
able than 25 cycles and places the utility in a better 
position to handle increases in load. 

9. Possibility of developing and extending 
transformation of generated pressure to customers’ 
voltage, especially for large consumers. 

10. Sixty cycles is the probable frequency of Super- 
power Zone. 

11. It is also the probable frequency of any hydraulic 
development at Great Falls on the Potomac. 

12. The general practice of electrical industry tends 
toward standardization at 60 cycles. 

13. There is increasing difficulty in residential dis- 


single 





SEPTEMBER 29, 1923 


tricts in securing locations for 25-cycle substations that 
are not objectionable to the community on account of the 
noisy operation of frequency changers, as compared with 
the transformer operation on the 60-cycle system. 

The disadvantages of generation at 60 cycles, com- 
pared with 25 cycles, are outlined briefly as follows: 

1. Somewhat greater capital expenditures are required 
during first few years. 

2. Another high-tension system is initiated at the 
generating station and in some substations. 

It adds complications during change-over and 
until the 60-cycle system is reasonably well developed. 

4. It requires substation transformers between the 
13,200-volt and 2,400-volt systems; but these trans- 
formers cost only one-quarter as much as equivalent 
frequency changers and are 114 per cent more efficient. 

5. Slightly greater transmission losses—negligible 
in underground cables of Washington. 

6. Diversity factor in high-tension lines is lowered 
until such time as the 60-cycle system is more heavily 
loaded. 

7. Sixty-cycle generators operate at somewhat lower 
power factor than 25-cycle units, owing to load char- 
acteristics. 


ESTIMATED SAVINGS ON INVESTMENT 


Some of the foregoing advantages and disadvantages 
are more or less intangible; others are capable of con- 
crete analysis and of conversion into tangible savings. 
Table III gives approximate estimated savings (March, 
1921, prices), both in capital expenditures and operating 
costs, which are to be effected over a period of about ten 
years by generation at 60 cycles. The computation 
indicates that an average saving in operating expenses 
of more than $50,000 annually is made possible by the 
elimination of further frequency-changer installations 
in substations. 


OVER-ALL ECONOMIES OF 60-CYCLE SCHEME 


Although the estimates of capital expenditures and 
operating expenses indicate that considerable savings 
are to be realized by generation at 60 cycles instead of 
at 25 cycles the former frequency is not justified unless 
it can be shown that the accrued fixed charges on the 
earlier initial investment required to change over to 60 
cycles are more than offset by reduction in operating 
costs and by savings of fixed charges on later capital 


TABLE II—COMPARISON OF 25-CYCLE AND 60-CYCLE OPERATION IN CAPITAL COSTS, FIXED CHARGES, 
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COMPARISON OF CAPITAL EXPENDITURES AND ANNUAL SAVINGS 
FOR 25 CYCLE AND 60 CYCLE GENERATION 


expenditures that would be required for continuing 25- 
cycle generation. Table II shows that the year-by-year 
accumulations of savings in operating expenses and 
fixed charges, including taxes, will offset in the course of 





OPERATING ECONOMIES 


AND CUMULATIVE TOTAL SAVINGS 


The higher capital expenditures in column 2during feeders. In later years this column is augmented only of frequency-changer equipment that is required at 


the first three or four years are due mostly to the _ by the addition of 60-cycle transformers. In column 3 


substations for converting 25-cycle generation into 


initial cost of 60-cycle generating equipment and the capital expenditures concern for the most part 60 cycles. 
cable to replace former 25-cycle turbo-generators and the recurring costs involved in each yearly purchase 






































Surplus Due to 60-Cycle Generation Capital Ex- 
Capital penditures, | Cumulative 
E xpenditures Annual Fixed Charges at 15 Per Cent Savings | Interest at |Cumulative| 60-Cycle, Total 

. a — in Fuel For Year Previous | 8 Per Cent With Plus Saving 
Year! 60 C yeles 25 Cycles 60 Cycles 25 Cycles | Difference _ and Labor (6) Plus (7) Years on (9) Interest Deficits _ Deficits |(3) Minus (12) 
| (2) (3) “@ | (6) (7) (8) (9) (10) (it) (12) (13) 
1922) $327,000 lll, 000 $49,050 $16,650 $32,400* $8,900 $23,500* ee aa inca ae $23,500* oN 7 $239,500* 
1923) 634,000 262,000 95,100 39,300 55,800* 35,700 20, 100* $23,500* $1,900* 45,500* 417,500* 
1924 11,000 450,000 105,150 67,500 37,650* 38,200 550 45,500* 3,650* 48,600* 549" 300 | 299,600* 
1925] 729,000 561,000 109,350 84,150 25,200* 41,200 16,000 48,600* 3,900* 36,500* 765,500 204,500* 
1926) 750,000 715,000 112,500 | 107,250 | 5,250* 44,800 39,550 36,500* 2,900* 150 749,850 34,850* 
1927! 771,000 864,000 115,650 129,600 13,950 48,300 62,250 Beer’ scecyee 62,400 708,600 155,400 
1928 792,000 1,018,000 118,800 152,700 33,909 52,500 86,400 OReee 8 wade , 148,800 643,200 374,800 
1929 16,000 1,133,000 120,900 169,950 49,050 56,000 105,050 148,800 | ad aoe 253,850 552,150 580,850 
1930 820,000 1,291,000 123,000 193,650 70,650 60,200 130,850 253,850 384,700 435,300 855,700 
193] 4,000 1,402,000 125,100 210,300 85,200 65,100 150,300 SOR Tee  h swetes 535,000 299,000 1,103,000 
1932 848,000 1,547,000 127,200 232,050 104,850 70,000 174,850 535,000 | 709,850 138,159 1,408,850 

Notes —* Indicates deficits. Capital expenditures Savings in fuel and labor (column 7) due to 60-cycle in 60 cycle equipment (column 2) to indicate the total 
‘columns 2 and 3) mean total investment to the year generation are taken from Table I (column 7). dollars which 60-cycle generation is ahead or behind. 
stated and do not include expenditures which are In column {2 the cumulatjve deficit of column 11 is In column 13 the total saving (or loss) of 60-cycle 


common to both 25 eycles and 60 cycles. 


added (or subtracted if a surplus) to the investment generation over 25-cycle generation is shown. 
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TABLE III—COMPARATIVE COSTS FOR. 25-CYCLE AND 
60-CYCLE SYSTEMS 





CAPITAL EXPENDITURES 


25 Cycles 60 Cycles 
Three turbo-generators—first cost........ Pal he $1,120,000 $960,000 
Four 2,000-kw. frequency changers, installed........... SD: haes'ed diy 
Building space forsame.............. cae) ae eee 48,000 
Six 1,000-kw. frequency changers, installed. ............ ST 8s he wees 
Building ee, ER eT ee ore 48,000 
3,000-kva. increased capacity of generating station due 
to elimination of frequency-changer losses, at $100 
a 300,000 
Cable required to carry frequency -changer losses, 4 miles, 
Be NMI ov Sates one a dans mans +0400 ts 42,000 
Sixteen transformers, 2,000 ‘kva., 13, 200, 2,400 volt, 
GOeete, OF OF ee is RIIAIIEE onic cic cv cccescs §— srecvens 224,000 
Two 12, 500-kw., 60-cyele turbo-generators to replace 
existing 25-cycle i TS is 6h ees bbe 470,000 
Three cables, one required to offset lower power factor 
on 60-cycle system and two required on account 
lowered diversity, installed............. ehatmaen s Wyevennk Fe 126,000 
Six lighti n hre nous converters—tota w., 
"tectalied. = ee Sd ee ee 300,000 240,000 
F il h ( rters—total 8,000 kw., 
‘etalied. = — —s Le 160,000 ‘128,000 
ME. «5 s.. tie Beadethx $2, 688,009 009 $2, 148, 000 
Savi n capital expenditures. 60 cycles over 25 ‘cycles, 
SERIE erence tices cate e+ ek 540,000 
Saving i ital expenditure, estimated for second ten 
“en eee cee Ua dete: Sclerects 1,000,000 
OPERATING COSTS 
Per Cent 
All-day efficiency of 13,200/2,300-volt, 60-cycle transformers, dis- 
tributed in present frequency-changer substations, connected to 
AN CN ssc vo one vss yas eeesaats canes ces ieaees 97.5 
All-day efficiency of f frequency changer rs, connected as demanded by 
load conditions. . Ps AEE ea aie a elialintiaer Rene 87 5 
Difference in efficiencies, applicable to total annual kilowatt-hours 
sold on the 60-cycle system.................. Sih tg at tee eh 10.0 
Percentage of annual kilowatt-hours sold................-.-+4e0055 11.5 
Kw.-br. 
Average annual 60-cycle sales neinaten one ten- peer pas folk _ 
lowing initial installation..................0 0: e eee e ress eres 56,000,000 
Average annual saving of energy PE cia Ne Ss eR ace ioais ariord 6,450,000 
Value of energy saved annually—average during next ten-year 
period at assumed production cost of 7 mills per kw.-hr.. .. . 7 $44,000 
Estimated average annual saving in reduced operating expe nses 
effected by elimination of frequency changers..............+.++- a 8,000 
Average annual saving in operating cnsts..............-+-+> $52,000 





ten years or so an early maximum deficit amounting to 
$417,500 and will ultimately produce a most excellent 
return on the early capital expenditures that are re- 
quired to finance the initial change. 


CONCLUSIONS 


It is to be concluded from Table II that the total cost 
of changing to 60 cycles, aggregating $701,000 by 1924, 
will be returned completely by a saving of $709,850 in 
operating expenses and fixed charges alone within ten 
years. These savings will continue to accumulate there- 
after and at an increasing rate. Furthermore, in this 
ten-year period there will be an accumulated saving of 
$699,000, due to the lesser cost of 60-cycle generating 
and converting equipment—a total probable saving in 
the ten years of nearly a million and a half. The rela- 
tive capital expenditures for 25-cycle and 60-cycle gen- 
eration, and the accumulated savings produced by the 
latter, as computed in Table II, are illustrated graphi- 
cally by the curves on page 653. 
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Smithsonian Institution Issues History 
of Electric Light 


A pamphlet entitled “History of Electric Light,” just 
issued by the Smithsonian Institution at Washington, 
traces electrical progress in this direction from Otto 
von Guesicke’s electric machine of 1650 to the perfection 
of the gas-filled tungsten lamp in recent years. At the 
present time, the pamphlet says, there are about three 
hundred and fifty million incandescent and about two 
hundred thousand magnetic are lamps in use in the 
United States alone and about an equal number of 
incandescent lamps in foreign countries. 
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Water-Power Situation in the State of 
North Carolina 


ARLY in 1922 the North Carolina Geological and 

Economic Survey issued Circular No. 2, entitle 
“The Water Power Situation in North Carolina.” The 
demand for this publication has exhausted the supply, 
and a new publication has just been issued bringing 
up to date the information presented in paper No, 2 
Out of a total production of 450,000 hp. this report 
indicates that 80,000 hp., or 18 per cent, is transmitted 
for use outside of the state, and that 113,000 hp. pro. 
duced at Badin, or 25 per cent, is used chiefly in the 
reduction of aluminum. The remaining 257,000 hp. 
available for general and industrial and public use 
amounts to 57 per cent of the total development in 
the state. Of this approximately 45,000 hp. is developed 
and used by private manufacturing establishments jn 
relatively small units. So far as power development 
in the state is concerned, there is available for general 
use only the power developed by the public utility com. 
panies and municipalities, amounting to about 212,000 
hp. Of the latter the Southern Power Company and 
the North Carolina Power & Light Company will during 
1923 develop 178,500 hp., or 84 per cent, which is 40 per 
cent of the total developed power in the state. Some 
portion of the 45,000 hp. developed by manufacturers 
is also controlled by these companies. 

Since early in 1922 the amount of power available 
for general use has increased from 167,000 hp. to 257- 
000 hp., and this is also a greater proportion of the 
total -water-power development, having risen from 46 
per cent to 57 percent. The amount of power developed 
by the two principal public utility companies has in- 
creased from 98,500 hp. to 178,500 hp. This is 40 per 
cent of the total power, an increase of 18 per cent over 











WATER-POWER DEVELOPMENTS IN NORTH CAROLINA 





Installed Total 














Company Plant Horsepower Horsepower 
Southern Power Co...... Bridgewater........ 33,000 Fis ae 
Lookout Shoals... .. 30,000 ce ae 
Mountain Island*,. . 80,000 
d —- 143,000 
Carolina Power & Light Co... Blewett Falls...... 32,500 er. 
Buckhorn Falls.... . 3,350 
35,850 
Tallassee Power Company.... Badin............. 93,000 
Narrows of Yadkin 20,000 
oe Re 72, 000 
185,000 
Blue Ridge Power Company.. Tuxedo............ 8,000 8,000 
N.C. Electric PowerCompany Ivy............... 536 » sete 
Marshall........... 4,000 
I iin wd.n 3.005850 4 3,350 
7,886 
Sandhill Power Company..... Carbonton......... 1,350 
Other plants........ 2,100 
3,450 
Roanoke Rapids Power 
Company.. ... Roanoke Rapids. ae 4,000 4,000 
Manufactur NO. s.  swsk lf. 0 soe mee! meee 15,000 
i: panting plants, census 700 
Eee ee a ene a Pe eee 44, 


wie developments 
NE Se rei <i s ealene sa ; dels «cate Anes 3,464 
Total developed horsepower 450,000 


* Under construction. 








the former figure. It is also 84 per cent of the power 
available for the general public use, an increase of 1 
per cent over the figures at the opening of 1922. The 
report, which is issued under the supervision of Thort- 
dike Saville, hydraulic engineer of the North Carolina 
Geological and Economic Survey, contains a large nut 
ber of valuable tables on water-power development and 


power in use in the manufacturing plants of North 
Carolina. 
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Supervisory Systems for Remote Control 


Conditions Which Have Forced the Development of the 
Apparatus—Its Economic Place—Basic Requirements and 
How These Have Been Met by Three Distinct Systems 


By C. E. STEWART? and J. C. FIELD+ 


ITH the extensive development and rapid 
growth of power networks there has come 
a need for some reliable and economical 
means to indicate continuously at a central 
point the condition of the operating units in outlying 
stations and for some system by which these units 
can be controlled from the same point. This demand 
has resulted chiefly from the advent of the automatic 
station, the practice of interconnecting power systems, 
the development of the outdoor switching station and 
the natural desire to justify expenditures for new ap- 
paratus by material reduction in operating costs. Be- 





*General Electric Company. Western Electric Company. 
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cause of these conditions it has become increasingly 
important that the load dispatcher shall have direct 
control over the rotating or switching equipment of a 
power network, where this will not too greatly compli- 
cate his duties, and in addition have a continuous visual 
indication of the operating position of such equipment. 
Advantages are also seen in making it possible for the 
load dispatcher to start and stop automatic stations, 
open and close oil or air-break circuit breakers at re- 
mote points and raise or lower load on hydro-electric 
generators in isolated stations, and in providing for 
the load dispatcher red and green lamps which will 
indicate at all times the stopped, running, open or 





DISTRIBUTOR, APPARATUS CABINET AND DISPATCHER’S CONTROL BOARD FOR SUPERVISORY SYSTEM 


Fig. 1A—Distributor Used to Send and Receive Control and 
Signaling Impulses 


_ Since this distributor contains a large number of segments and 
Is de gned for handling considerable traffic, a synchronizing cir- 
Cult as found necessary, thereby adding a third wire to the 
Syste The line circuits include one control circuit, one indicat- 
ing circuit and one synchronizing circuit, with one common return 


for each pair of distributors. 


Fig. \B—Typical Distributor Apparatus Cabinet Used in Both 
the Dispatcher’s Office and the Outlying Station 

erat cabinet is made of sheet steel with doors opening at the 

Tont and rear of the cabinet. In the upper section is mounted 

the di tributor, while the lower section contains polarized relays, 

one for each supervised unit. The entire equipment is completely 

Wired and ready for installation when shipped from the factory. 


Fig. 1C—One Control Key and Two Indicating Lamps for Each 
Supervised Power Unit with Distributor System 


The key and lamp circuits are controlled through a system of 
polarized relays and the distributor, so that the operation of any 
one of the fifty keys on the dispatcher’s cabinet will operate the 
corresponding controlling unit in the distant station through 
similar relays and a distributor controlled by impulses over the 
connecting lines. In a like manner the operation of any power 
equipment at the distant station will be indicated over the same 
connecting lines to the dispatcher. The arrangement of the con- 
trol keys and indicating lamps resembles as nearly as possible, 
but in a miniature form, a standard power switchboard. The in- 
dicating lamps are arranged in pairs, one pair being associated 
with each key, and one of the lamps of each pair is lighted at all 
times. Similarly other pairs of lamps are arranged to show a 
number of other operations taking place at the distant station 
without the manual aid of the operator or dispatcher. 
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closed position of the equipment controlled. Some com- 
panies desire to have remote control without the indi- 
cation or remote indication without control, but a com- 
plete supervisory system combines both. Such a system 
must be highly reliable, contain as few parts and con- 
tacts as necessary, be rugged in construction and re- 
quire as few connecting lines between stations as pos- 
sible. The supervisory systems discussed in this article 
have been designed to meet these requirements, and so 
far as years of experience in train dispatching has 
demonstrated and the last few years in the electric 
service field have shown, the results have come fully up 
to expectations. 

Application of a supervisory system makes possible 
the unit operation of any or all individual units of the 
power network. For example, it places under the con- 
trol and supervision of a load dispatcher all desired 


Receiving Auxihiar 
Relay---... Relays p 






Contro/ 






Cirewt 


ati ae y 
indica 7 Breaker 


GMP: 






; ( 
Receiving \ 
Relay S AuxiTiary 


Owitch 


FIG. 2—SCHEMATIC DIAGRAMS SHOWING PRINCIPLE OF 
. OPERATION OF DISTRIBUTOR SYSTEM 


The upper diagram is the controlling circuit from the dispatcher’s 
station to the distant statien. The center diagram is the indica- 
tion circuit from the substation to the dispatcher’s station. The 
loWer diagram is the control circuit used entirely for synchroniz 
ing the rotation of the brush arm of the distributors. Keeping in 
mind that the three circuits are contained in one pair of distribu- 
tors, it will be understood that the three brush arms shown are 
in reality carried by one arm of each distributor, rotating at a 
given speed. 


operations in either automatic or manually operated 
substations and generating stations, centralizes the con- 
trol of isolating switches in power networks, switching 
stations and feeder points, and keeps the system oper- 
ator fully acquainted with all conditions about which 
he should know in order to maintain reliable and eco- 
nomical operation. Furthermore, it saves time and 
possibility of error in transmitting instructions from 
the system load dispatcher’s office to individual stations 
where the same operations might be done manually. 

Another advantage of the supervisory system is that 
better service can be rendered to the public since the 
load dispatcher will be continuously informed of the 
exact conditions existing at all points in the system 
under his supervision. Should trouble occur on a per- 
ticular feeder, it is indicated immediately, and an oper- 
ator can advise customers obliged to make complaints 
that the trouble already is under investigation. This 
saves considerable delay to the customer and is a much 
better practice than waiting for a complaint as the 
initial source of information. In an emergency, such 
as a fire, it is possible for the operator immediately to 
cut out the feeder supplying the affected section. 
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Three distinct types of supervisory control equip- 
ment have been developed, each having its application 
to a particular condition and each giving equivalent 
results so far as control and indication are concerned. 

These systems were designed to cover the following 
conditions: 

1. Where the power system contains a large number 
of power units installed in an outlying station at a 
considerable distance from the central point. This con- 
dition is met by a system using motor-driven distribu- 
tors and associated apparatus with four connecting line 
wires from the central station to each of the outlying 
stations. 

2. Where the power system contains several outlying 
stations spread over long distances with a small number 
of power units in each. This condition is met by a 
system using selectors, selector keys and motor-driven 
selector keys with three continuous connecting line wires 
from the central station to all of the outlying stations. 

3. Where the outlying stations are within such a 
short distance of the central point that it is preferable 
to install standard telephone cable using one or two 
wires per switch between the stations rather than em- 
ploy the distributor or selector system for transmitting 
the signals between stations. 


CONFORMS WITH PAST PRACTICE 


In the. development of these systems it was essential 
that the design of both the circuits and apparatus 
should conform in a general way to the practices al- 
ready well established in the field of power generation 
and transmission. In order to make the system of prac- 
tical use the indications to the load dispatcher are 
continuous and visual and are shown by the standard 
method of red and green indicating lamps. All indi- 
cations show the position of the power apparatus, 
whether its operation is due to the automatic function- 
ing of the outlying station equipment or is the result 
of control from the central station. To open or close 
an oil circuit breaker the dispatcher merely turns one 
of two keys provided for each breaker. A green or red 
‘amp associated with that key lights up when the opera- 
tion has been completed. 

Supplementing these indications is a short bell signal 
which attracts attention to the fact that some of the 
power apparatus has changed in position. 


MODIFIED PRIN7ING ‘TELEGRAPH EQUIPMENT USED 


Distributor System.—To meet the conditions outlined 
in paragraph 1 a supervisory system using modified 
printing telegraph equipment was developed. The 
standard equipment had some limitations so that a num- 
ber of modifications in the apparatus and circuits were 
necessary, although a great many of the mechanical 
features have been retained. The first distributor sys- 
tem used standard printing telegraph distributors and 
a combination of coding relays, but it developed that 
so many series contacts were necessary that the relay 
scheme was found to be unreliable. The next step 
resulted in an arrangement of distributors without the 
coding relays and with two connecting lines only, but 
this system was limited directly to the number of seg- 
ments on each distributor. As the distributor faces 
were too small for the addition of the required number 
of segments, it became necessary to develop the present 
distributor shown in Fig. 1A. 

To assure synchronous operation of the distributor 
brush arms, control segments and collector rings are 
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provided to send a series of positive and negative im- 
pulses over the line wire and through the windings of 
the release magnets on the distributors at the opposite 
ends of the line. Thus the two release magnets, being 
in series, will operate and release the brush arm of each 
distributor simultaneously. Since the teeth on the 
brush arm are in alignment with the control segments, 
the release magnet will be energized before the brush- 
carrier teeth engage with the latches, provided that the 
distributors are operating in synchronism. If, how- 
ever, the two distributors are not running in synchron- 
ism and if one brush arm should lag behind the other, 
the arms will be brought 
into step each time the 
teeth on the brush arm 
engage with the release 
magnet latch. In other 
words, the brush arm 
which is running the 
faster will be stopped at 
the latch and held until 
the slower arm reaches the 
corresponding position. 
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it is attached. 
rent from a local battery is placed on the sending seg- 
ments of the distributor at the distant station in the 
same manner as that described for the operation of the 
keys at the dispatcher’s station. 
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In this way positive or negative cur- 


A similar series of 
impulses will be sent back over a separate line wire to 


the dispatcher’s station for the operation of the receiv- 


ing relays at that point. The operation of these re- 


ceiving relays will change the indication given by the 


red or green light. 

Cable System.—Where the central station and the 
outlying stations are within a short distance of each 
other it was considered 
advisable to develop a 
system using multiple- 
conductor, lead - covered 
telephone cable in place 
of the two distributors. 
This requires one wire 
per switch for control 
and one wire per switch 
for indication. The ter- 
minal apparatus at both 


TYPICAL APPARATUS INVOLVED IN THE REMOTE CONTROL OF POWER NETWORKS 


Fig. sA—Selector Apparatus Cabinet Used at Dispatcher’s Station 


This cabinet is made of steel with front and rear hinged doors 
and is arranged with slides to take the apparatus shelves as 
shown. On the top shelf is mounted the common control appara- 
tus, while on the next two shelves are mounted the selectors for 
receiving indications from the outlying stations. 

Fig. 3B—Automatic Motor-Driven Four-Unit Selector 


—. 


Assuming that the pair of distributors is operating 
as described, positive or negative current originating at 
the dispatcher’s key will be transmitted to the sending 
Segment and over the connecting line wires to the re- 
ceiving relay at the distant station. The receiving 
relays, being polarized, will take a position correspond- 
ing to the impulses received from the sending keys at 
the dispatcher’s station as the distributor brushes pass 
Over the corresponding segments of the distributors. 
Each supervised unit at the distant station is provided 
witli an auxiliary switch operated in either one of two 
Positions by the functioning of the equipment to which 


Fig. 3C—Key and Lamp Cabinet Used with Selector System 
Fig. 3D—Selector Apparatus Cabinet Used at Distance Station 


This cabinet is similar to that used at the dispatcher’s station. 
In it are mounted the motor-driven selector keys for originating 
the indication impulses and the selectors for receiving the control 
impulses sent from the dispatcher’s station. Both apparatus lay- 
outs are arranged in units of four and are completely wired and 
ready for installation when leaving the factory. 





stations is the same as that used with the distributor 
system, with the exception, of course, that no dis- 
tributors are necessary. 


BATTERIES USED FOR RELIABILITY 


Originally it was intended to operate the majority 
of the equipment in both the distributor .and selector 
supervisory systems by alternating current supplied 
directly from the buses of the various stations. How- 
ever, it was decided that since the supervisory systems 
are most valuable when trouble is occurring on the 
power networks, a separate battery source for the 
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operation of the supervisory system would be more 
reliable. Hence the potentials required for the opera- 
tion of the distributor system are derived from 120-volt 
motor-generators or batteries installed at both ends 
ot the system. 

A center tap is connected to either set of batteries to 
furnish 60 volts positive and 60 volts negative. The 
batteries required for the operation of the selector 
system are one 144-volt battery at the dispatcher’s 
station and one 72-volt battery divided into three equal 
parts at each of the outlying stations. ‘The constant 
battery drain in no case exceeds 1 amp. In the cable 
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system a 120-volt battery with a center tap is required 
at either the dispatcher’s station or the outlying sta- 
tion. In this case the current drain will be 0.008 amp. 
for each indication and for each control of power units. 
A 24-volt source, either alternating-current or direct- 
current, is required for lighting the indicating lamps 
in each of the systems. The maximum current drain 
is 0.040 amp. for each pair of lamps connected in this 
manner to the systems. 

Selector System.—When a power network contains a 
dispatcher’s station and a number of distant stations 
scattered over a vast territory, the selector system is 
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ACTUAL INSTALLATIONS OF SUPERVISORY SYSTEMS HAVE PROVED SUCCESSFUL 


Figs. 4A and 4C—Load Dispatcher’s or System Operator’s Pilot 
Board at the Waterside Station, New York Edison Company 


The section of the board marked “Hell Gate” is an application 
of the cable system and indicates the open and closed position of 
approximately two hundred circuit breakers at the Hell Gate 
power station 


Fig. 4B—Supervisory Control Cabinet as Applied to the Contro! 
and Indication of Switches in Two Outlying Stations 


The equipment shown is that of the Malden Electric Company 
at Malden, Mass., and is installed in the Malden power station. 
The two outlying stations are Medford, now in operation, and 
Everett, in the course of construction. 
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applicable and the three line wires may be run con- 
tinuously throughout the system. 

By the use of standard train-dispatching selector 
equipment the control feature for operating the power 
units was comparatively simple. It meant only an 
adaptation of the standard calling circuit used in train- 
dispatching systems. However, to produce the visual 
indication by the standard practice of lighting a red 
or green indicating lamp an automatic sending device 
at the outlying station was necessary. The device 
finally developed was an automatic motor-driven four- 
unit selector key (Fig. 3B). The original automatic 
sending device for the indication circuit was designed 
as a single-unit automatic motor-driven key, one key 
being required for the two indications of each power 
unit. 

In order to utilize one motor and one reduction-gear 
combination and to apply a local lock-out circuit 
together with a clutch and latch arrangement for pre- 
venting the overthrow of the impulse wheels, the present 
four-unit automatic motor-driven key was developed. 
This device has a capacity of sending in eight indica- 
tions for the “open” or “closed,” “start” or “stop” 
positions of four power units. The mechanism is driven 
by a 24-volt direct-current motor, which is operated 
whenever there is an indication to be sent in to the 
dispatcher’s office. It would be possible to develop 
a system requiring two rather than three connecting 
lines if the positive lock-out feature had been waived. 
However, it was the opinion that a positive lock-out 
circuit was necessary, so that if two or more power 
units, either in the same station or different ones, 
operated simultaneously, the indication signals would 
be transmitted to the central station in sequence. 


APPARATUS IN ANY STATION CONTROLLED AT WILL 


In this system the dispatcher will have before him 
a lamp and key cabinet (Fig. 3C) similar to the one 
described and shown in Fig. 1C except that in this case 
there are two keys for each supervised unit. Associated 
with each pair of keys are two indicating lamps, one 
red and one green. The keys on the left-hand side are 
associated with the red lamps, and the keys on the 
right-hand side with the green lamps. This arrange- 
ment enables the operator to control at will any of the 
apparatus in the outlying stations and gives him a 
visual indication at all times not only of the operation 
of the apparatus but of the unit’s final position. 

When the dispatcher operates a control key to open 
or close a designated power unit a train of impulses 
will be sent out over the connecting lines to the outly- 
ing station, and the selector which has the same code 
setting as the sending key will move to the operating 
point and close a contact which in turn energizes the 
auxiliary relay governing the operation of the power 
unit. The operation of this power unit through its 
auxiliary contact will start up one of the automatic 
motor-driven keys and release a corresponding code 
Wheel. The operation of this code wheel will send a 
series of impulses to the dispatcher’s station. The 
lector at the dispatcher’s station, set for the same 
code as that being sent by the impulse wheel, will 
step to the operating point, energize a local relay and 
give the indication in the usual manner. 

The operation is the same for each supervised unit, 
but the equipment is so interlocked that no incoming 
signals can occur while the dispatcher is operating his 
keys and but one indication can be sent in at a time. 
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Should several breakers either in the same station or 
different stations open simultaneously, indications will 
be stored and sent in to the dispatcher’s office in a 
definite order. 


Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





Progress in Engineering Practices the Economic 
Salvation of Mines 


To the Editors of the ELECTRICAL WORLD: 

I have read the article entitled “Electrified Copper 
Mine” in the Sept. 26 issue of the ELECTRICAL WORLD 
and feel sure that it will be of considerable interest 
to other engineers engaged in metal-mine work. 

In general, however, a great many of the methods 
which were used a few years ago, and likewise the 
equipment, have become obsolete. Today the older 
metal-vein mines are deeper. Hoisting and pumping 
have become more difficult. Ventilating and tramming 
is necessary for great areas and is therefore more com- 
plicated. Consequently these factors, coupled with 
higher labor costs, make it necessary for such mines 
to adopt the most improved processes and appliances, 
thereby reducing the cost per ton of ore mined per man. 
If this is not done, then deep-metal-vein mines cannot 
compete with the large low-grade mining properties. 

With a view to lowering the costs both in mining and 
likewise in the reduction of the ores, the mine operators 
are always on the watch to find new methods and ma- 
chinery which is more economical. It follows naturally, 
then, that electricity has played an important part in 
solving a large number of the new mining problems. 
Thus, with the greater use of electric power in the 
mines, the transmission of large blocks of electrical 
energy underground has confronted the electrical engi- 
neer with a great number of new questions to solve. 
The fire hazard and risk to life have increased propor- 
tionately. 

In the past the only material and appliances that 
could be used for underground mining have been appa- 
ratus built for industrial purposes. Instead of making 
equipment and using machines for the mining condi- 
tions, it has been the practice to change the mining 
conditions to a certain extent to suit the equipment. 
Therefore new methods had to be found and new equip- 
ment designed for a condition which before had never 
existed. Again the electrical industry has entered into 
the spirit of solving these new problems, and in the 
past few years marked improvements have been made 
in the manufacture of cables, motors and switchgear 
for use in the mines. In addition, striking improve- 
ments have been made in the installation of this appa- 
ratus. All of these features have contributed to safer 
and more economical operation of mines, but we still 
believe there are greater possibilities. By the exchange 
of thought through the technical press the mining in- 
dustry should benefit greatly, as the men therein are 
now engaged in trying to make mines safer and more 


economical to operate. C. D. WooDWaArRp, 


Chief Electrica) Eingineer. 
Anaconda Copper Mining Company, 
Butte, Mont. 
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Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 





Incorporating Series Trip Coil Inside 
Circuit Breakers 


AVING a number of 66,000-volt 

Westinghouse type G.A. oil cir- 
cuit breakers which could not be 
equipped with bushing-type current 
transformers without extensive modi- 
fication, the Tennessee Electric 
Power Company has undertaken the 
installation of series relays within 
the switch tanks to trip the breakers 
on overload. These coils are in- 
closed in the switch tanks to avoid 
the difficulties of constructing sep- 
arate series relays and installing 
control wiring for tripping the 
breakers. The changes have been 
developed in co-operation with the 
E. W. Clark & Company Manage- 
ment Corporation and the Westing- 
house Electric & Manufacturing 
Company. 
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As shown by the accompanying 
illustrations, the brass bar connect- 
ing the main moving contacts of the 
breaker is cut apart at the middle 
and the two halves clamped together 
physically but not electrically. The 
series coil, which is mounted at one 
side of the tank but within the tank 
lining, is connected by flexible cop- 
per braid to the two movable con- 
tacts so that all current passing 
through the breaker flows through 
the series coil. Supported so it will 


slide vertically through the center of 
the series coil is a laminated plunger. 
Attached to its upper end by a hard- 
wood rod 162% in. long is a movable 
contact the upper surface of which is 
just above the oil level in the switch 
tank. 


Above this is a stationary 
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contact. The current at which the 
breaker will trip is set by adjusting 
the length of the rod carrying the 
laminated plunger, in that way 
changing the relation of the plunger 
with respect to the series coil. The 
connections with the control circuit 
are shown in the accompanying illus- 
trations. Action of any one of the 
series coil to close its respective con- 
tact will trip all three phases. Defi- 
nite and instantaneous time action is 
secured by the arrangements shown 
in the wiring diagram, while the de- 
tails of construction are shown in the 
remaining illustrations. 

The modified breakers have not 
been in service long enough to state 
how satisfactorily they will perform 
the function for which they were in- 
tended. Tests and experience will 
tell whether any trouble may be ex- 
pected from placing the series coil 
in the proximity of the line of travel 
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Section A-A 


of the moving contacts. In this re- 
gard an engineer of the E. W. Clark 
& Company Management Corporation 
says: 

“The location of the series coil in 
these breakers is a compromise, tak- 
ing into account a number of con- 
siderations. In the first place, we 
wanted to get as far away from the 
main contacts as possible and still 
allow reasonably short connections to 
the coils. In the second place, the 
location had to be such that these 
flexible connections would not become 
grounded by touching the tank or 
other parts of the switch when the 
contact started to open. 

“Moreover, while the coil is not 
very far from the contacts. I do not 
believe that any are started by open- 
ing the contacts would jump to the 
coil, considering that this are would 
be in oil under a considerable head, 
which would tend to keep the arc con- 
fined to the shortest possible path. 
Of course, the foregoing is all more 
or less surmise, and the only check 
we have on it is the fact that several 
of these switches have been in serv- 
ice for a number of months without 
any indication of trouble from this 
source, 
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“The object of using the series 
coils in this manner was to make these 
switches automatic without the ex- 
pense and very undesirable features 
of separate current transformers. 
The space limitations imposed by the 
switch tanks and bushings made it 
impossible to use bushing trans- 
formers, except of unusual and ex- 
tremely expensive design; therefore 
about the only thing left was a series 
trip arrangement such as we have 
worked out.” 


Energy Costs 0.9972 Cent 
in 7,000-Kw. Plant 


ATA available from an Eastern 

7,000-kw. power plant show that 
for the twelve months ended July 1, 
1922, energy was generated for 
0.9972 cent per kilowatt-hour. The 
plant factor (net output in kw-hr. — 
installed kw. & 8760) was 23.8 per 
cent, while the load factor was 47.6 
per cent. The total net output for 
the year was 14,601,040 kw.-hr. with 
a peak load of 3,500 kw. The coal 
consumption was 18,471 tons, costing 
$5.89 per ton and averaging (over a 
period of six months) 13,724 B.t.u. 
and 10.26 per cent ash. The fuel 
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economy was 2.66 lb. of coal, or 
36,500 B.t.u. 

The generating equipment of this 
plant consists of four 500-hp. boilers 
and two 3,500-kw. horizontal tur- 
bines. The net unit production ex- 
penses in cents per kilowatt-hour de- 
livered from the switchboard were: 


Operating expense: Cent 
MCCS ra ad a5 «lta aa! de 4 ane 7440 
Wages and_= superintend- 

Ne Pla ed UR ee ee a 0.1233 
Water, lubricants and sup- 
BO eicet'd Aas HRA YO 0.0177 
0.885 





Maintenance expense: 
Building and structure... .0.0068 
Dee SOs © sere rcies sce 0.0781 
Prime movers and auxili- 








rere re rrr re pees 0.0092 
Generators and _ electrical 
equipment ......... --- -0.0132 
DED... c. 6 o:0 cde sg 558 0.0049 
0.1122 
TT a ne te a ae aaa 0.9972 





Tests on an English 33,000- 
Volt Cable 


N THE article with the above 

heading, published in ELECTRICAL 
WORLD for Sept. 8, 1923, on page 492, 
the cross-sectional area of the cable 
conductor was given as 25,464 circ.- 
mil. This should have been 254,640 
cire.mil. 
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Secondary Racks Reduce 
Line Troubles 
By D. J. WHITE 


Superintendent Electrical Department, 
Illinois Power & Light Corporation 
Decatur, Ill. 


Y INSTALLING secondary dis- 

tribution racks in place of cross- 
arms the Illinois Power & Light Cor- 
poration, Decatur Division, has been 
able during the past three years 
to lower its primary and secondary 
troubles from a total of 3,606 in 1921 
to 1,241 in 1922. This system was 
adopted when the distribution cir- 
cuits were changed from two-wire to 
three-wire because of the increasing 
demand for energy. 

Several reasons dictated going 
into this type of construction, the 
most prominent one being to get 
away from troubles arising from the 
primary circuits falling down on or 
swinging into the secondaries and 
creating short circuits. Another 
reason was that a complete uniform 
system of distribution was desired 
since in some localities no secondary 
cross-arms had ever been installed, 
making it necessary to place the sec- 
ondary circuits on the same arm as 
the primary. Naturally this created 
much trouble whenever storms or 
swinging wires short-circuited the 
circuits and burned them down. 

However, the new method requires 
a standard six-pin cross-arm for the 
primaries and uses a_ three-spool 
rack for the secondaries, which are 
placed on the side of the pole with 
4}-in. x 4-in. fetter-drive lag bolts 
(Fig. 1). The dead-end rack is then 
attached to face of pole with 10-in. 
through-bolts. All secondary distri- 
bution is being cut three-wire. The 
neutral wire is placed on the top 
spool of the rack. This spool is 
white-glazed so that no mistake can 
be made by linemen when connecting 
services. The two other spools are 
the regular brown-glazed type. The 
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FIG. 1—SECONDARY RACKS HAVE LOWERED 
DISTRIBUTION TROUBLES 65 PER CENT 
WITHIN TWO YEARS 


neutral wire is placed on the top 
spool for the reason that if pri- 
maries should fall across the secon- 
daries they will come in contact with 
the grounded wire first. This also 
makes much neater-looking construc- 
tion and relieves the pole from the 
added burden of another cross-arm. 

For controlling the position of 
transformers as to load centers a 
secondary map (Fig. 2) was com- 
menced when this change-over first 
went into effect. It shows the trans- 
former location number, which is 
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indexed and filed; the distance of 
secondaries from transformers and 
the number of services on each side 
of the three-wire distribution sys- 
tem. The sketch of the secondary 
winding illustrates the three types 
of service available, namely, two- 
wire, 110-volt lighting; three-wire, 
110-220-volt lighting and power, and 
two-wire, 220-volt power. This map 
has been very beneficial in many 
ways. These are, first, making volt- 
age surveys; second, _ relocating 
transformers to get to the load cen- 
ter, or dividing secondaries when 
they run too great a distance from 
one transformer; third, assisting 
the routing of new business orders, 
whereupon it can be ascertained 
which orders require an extension of 
secondaries, poles and drops without 
the necessity of going to the street; 
fourth, advising the applicant which 
kind of service can be furnished 
without delay in looking over the 
lines; fifth, determining the number 
of consumers affected and _ the 
trouble caused when fuses are blown. 
Relative costs as between this sys- 
tem and the use of cross-arms re- 
main about the same, but the 
advantages of the racks in eliminat- 
ing distribution troubles have more 
than offset the change-over costs. 


Unified Standards for 
Hydro Plants 


BY FREDERICK KRUG 
Superintendent of MHydro-Electric Plants 


Porto Rico Railway, Light & Power 

Company, Bayamon, Porto Rico. 

HE advantages of definiteness 

and accuracy that may be ob- 
tained by putting a description of 
functions, organization, duties and 
routines into writing are generally 
realized. Putting these things into 
the form of comprehensive sys- 
tem standards is not so generally 
practiced. The accompanying plan, 
covering engineering standards and 
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FIG. 2—DISTRIBUTION MAP VALUABLE IN PLACING TRANSFORMERS NEAR LOAD CENTERS 
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instructions for operation, mainte- 
nance and construction, pertains to 
hydro-electric plants only, but it is 
part of the complete standards being 
developed by a public utility to cover 
all of its operations. 

From the standards that have been 
completed for the hydro-electric 
plants each employee receives de- 
tailed written instructions on his 
duties and place in the organization. 
An operating code covering the elec- 
trical and hydraulic operation under 
both normal and abnormal conditions 
is also abstracted from the standards 
for the information of all employees 
concerned. The maintenance crew is 
furnished with detailed inspection 
schedules and outlines, and all men 
engaged on construction work receive 
clear and concise instructions on the 
best methods of handling the work. 

By centralizing all of these mat- 
ters in one set of system standards, 
a definite depository for such data 
exists which can be drawn upon as 
required by different divisions or 
departments of the company. Such 
standards must of necessity be flex- 
ible and in a continuous state of 
development, in order that changed 
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PLAN OF STANDARDS FOR HYDRO- 
ELECTRIC PLANTS 


Binder 
29 Hydraulic Plants—General 

. Organization. 

. Duties of Employees. 

. General Plant Rules. 

. Safety Rules. 

Inspection and Maintenance Schedules 
and Methods. 

Employee Housing and Welfare. 

Educational. 

Office Routine and Files. 

. Requisitions and Stores. 

. Records and Statistics. 

. Reports. 


30 Plant No. 1 
. Electrical Operation. 
Normal. 
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Abnormal. 
. Hydraulic Operation. 
Normal. 
Abnormal. 
. Electrical Inspection and Maintenance. 
Hydraulic Inspection and Maintenance. 
. Records and Statistics. 
. Reports. 


31 Plant No. 2 
. Electrical Operation. 
Normal. 


ous we NR 


Abnormal. 
2. Hydraulic Operation. 
Normal. 
Abnormal. 
Electrical Inspection and Maintenance. 
Hydraulic Inspection and Maintenance. 
. Records and Statistics. 
. Reports. 


out w 


32 Dams and Pipe Lines 
. Operation. 

. Inspection and Maintenance. 

. Records and Statistics. 

. Reports. 
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conditions may be met and better 
methods incorporated into them as 
developed. 





Extracts from an Operating Code* 


Low-Tension Testing 


HE foremost requirement for 

personal safety and protection 
of apparatus is a test for foreign 
voltage. In no case should any 
equipment be touched until after this 
test has been made. Detailed in- 
structions for foreign voltage tests 
and also the phase tests follow (the 
testing equipment referred to was 
described in the ELECTRICAL WORLD 
for Sept. 22 on page 610): 


Test for Foreign Voltage 


110-Volt and 250-Volt Sets.—1. Touch 
the bare equipment with the metal end 
of a switch hook and slowly pull it 
away. If a small spark is observed, 
the equipment is alive. 

2. If no spark is observed, touch each 
phase of the equipment in succession 
with a grounded wire. If no spark is 
observed, the equipment is free from 
foreion voltage. ; 

(Note-—Where a bus-grounding de- 
vice is supplied, see below.) : 

600-Volt Set.——With the test switch 
closed to ground, connect each of the 
conductors of the line to the test bus. 
If the line is still alive, the expulsion 
fuse will blow. 

Bus-Grounding Device.—1. Close the 
switch supplying current to the indi- 
cating lamps of the bus-rrounding de- 
vice. If these lamps all light, close the 


*Abstracted from the operating code of 
the Philadelphia Electric Company. 





grounding fuses in succession, begin- 
ning with the A phase. , 

2. If the lamps do not light, examine 
the lamps, lamp circuit and fuses for 
open circuit. When this has been cor: 
rected proceed as in Rule 1. 

3. Open all the fuses and return them 
to their initial position, when the lamps 
should again light. c 

dif all the lamps light, the circuit 
is clear of foreign voltage. 

Si If any one of the lamps does not 
light, it is an indication that there is 
foreign voltage on this phase. 

‘$. Examine the fuse of the phase 
that does not show a pilot light. If 
this fuse wire is blown, replace it and 
test this phase again. If the fuse 
agai blows, as indicated by the lamp’s 
notwughting, there is foreign voltage 
on s conductor. 


Phase Test 


110-Volt and 250-Volt Sets.—1. Re- 
move the fuses from the potential 
transformers connected to the section 
of the line under test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re- 
port it to the load dispatcher and pro- 
ceed no further until directed by the 
load dispatcher; then repeat the test 
for foreign voltage. 

4. If no foreign voltage is indicated, 
the sender will throw the switch of the 
110-volt sending set to the supply side 
or close the grounding switch of the 
250-volt set. 

5. Firmly hold the test lead at the 
sending station on the A conductor. 

6. The receiver will ground one ter- 
minal of his test lamp (50-watt, 125- 
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volt) and touch the other terminal to 
each of the conductors in succession, 
noting that his lamp lights on only one 
of the conductors. He will then hold 
the lead on this conductor. The send- 
ing and receiving lamps should then 
burn at half brilliancy. 

7. As soon as the sender’s lamp 
lights he will signal three times at 
intervals of three seconds, each signal 
lasting for a period of three seconds. 
At the termination of the last signal 
he will hold the lead on the conductor. 

8. The receiver, after waiting three 
seconds, will return the signal three 
times in the same manner. 

9. When the last signal is made the 
receiver will continue to hold his lead 
on the A conductor until the sender 
moves his lead to the B conductor. 
This will be indicated to the receiver 
by his lamp going out. 

10. Test the B and C conductors in 
the same manner. 

600-Volt Set.—1. Remove the fuses 
from the potential transformers con- 
nected to the section of line under test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re- 
port it to the load dispatcher and pro- 
ceed no further until directed by him; 
then repeat the test for foreign voltage. 

4. If no foreign voltage is indicated, 
the sender will throw the switch of 
the sending set to the lamp-bank 
position. 

5. Connect the A conductor at the 
sending statidn to the test bus. 

6. The receiver will ground one ter- 
minal of his test lamp (50-watt, 125- 
volt) and touch the other terminal to 
each of the conductors in succession, 
noting that his lamp lights on only one 
of the conductors. He will then hold 
the lead on this conductor. The send- 
ing and receiving lamps should then 
burn at nearly full brilliance. 

7. As soon as the sender’s lamp bank 
lights he will signal three times at 
intervals of three seconds, each signal 
lasting for a period of three seconds. 
At the termination of the last signal 
he will hold the lead on the conductor. 

8. The receiver, after waiting three 
seconds, will return the signal three 
times in the same manner. 

9. When the last signal is made the 
receiver will continue to hold his lead 
on the A conductor until the sender 
moves his lead to the B conductor. 
This will be indicated to the receiver 
by his lamp going out. 

10. Test the B and C conductors in 
the same manner. 





Weekly Test for Leakage on 


Surface Condensers 


O DETERMINE the amount of 
leakage, and by comparison with 
previous tests to find out whether 
it is increasing or decreasing, weekly 
leakage tests should be conducted on 
each surface condenser used. The 
procedure for making these tests is 
outlined below: 
1. The test should be made while 
shutting down the turbines. 


2. Maintain as high a vacuum as 
possible in the steam space of the con- 
denser. 

3. With the suction valve of the set 
pump closed, note the rise of water in 
the hot well and the length of time nec- 
essary for this rise. (Note.—A rise of 
water in the hot well under these con- 
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ditions indicates a leakage of circulat- 
ing water into the steam space.) 

4. Record on the daily log sheet the 
rise of water, the length of time nec- 
essary for the rise and the vacuum. 

5. When an additional chemical test 
is required take a 1-gal. to 2-gal. sample 
of circulating water from the hot well 
immediately at the end of the test and 
forward the samples to the proper labo- 
ratory for analysis. 


Elevated Thermometer 


Read by Periscope 
By R. A. HoRTON 


Pacific Power & Light Company, 
Walla Walla, Wash. 
O FACILITATE the reading of 
thermometers mounted 9 ft. 
above the floor level on the 66,000- 
volt transformers at the Walla Walla 
substation, a periscope was con- 


---9'to floor ----- 


PERISCOPE 
FOR 
READING 
THERMOM- 
ETERS 

PREVENTS 
ACCIDENTS 


structed from sheet iron at a very 
small expense, which device was de- 
scribed in a recent issue of the com- 
pany’s bulletin. The former practice 
was to have the station operator 
climb a stepladder, but now these 
thermometers can be read from the 
main floor with perfect safety. For 
building the periscopes sheet iron 
24 in. square and 44 ft. long and 
two plate-glass mirrors, 2 in. x 2 in., 
were used. The illustration shows 
the arrangement of the mirrors in 
the tube. 

In front of the upper mirror a 
2-in. square hole was cut in the side 
of the tube and in front of the lower 
mirror there is a 1-in. hole. Slots 
were cut into the sides of the tube 
and the metal was formed into hooks 
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to hold one end of the mirror in 
place, while the other ends were held 
in place by metal hooks bolted into 
the main periscope. The tube is 
hung on the thermometer by a 
bracket made of strap iron which is 
looped around the thermometer and 
then clamped to the tube by a 
couple of small stove bolts. This 
allows the periscope to be moved up 
or turned to one side to give the 
proper position for the reading. The 
upper mirror and opening, also the 
upper end of the tube, must be as 
large as the field of view desired, 
but the lower opening need not be 
more than 4 in. in diameter. 


Centrifugal Oil Purifier 
Proves Satisfactory 


By S. F. JONES 


Repair Shop, City Lighting Department, 
Seattle, Wash. 


XPERIENCE with a centrifugal 

oil purifier and dehydrator by 
the lighting department of the city 
of Seattle is of interest in view of 
the discussion on this subject in the 
ELECTRICAL WORLD for Aug. 18, on 
page 338. 

Contrary to the experience of some 
operating companies, this machine 
has given very satisfactory results 
during the past year. It is not only 
lighter and more portable but cleans 
and dries the oil more thoroughly 
and with greater speed than any 
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other type of oil purifier. In addci- 
tion, it has been found that by add- 
ing one-tenth part water to the oil 
any sulphuric acid contained in the 
oil is readily removed. Water aiid 
sulphuric acid have a natural affinity, 
and when the water is removed by 
centrifugal force the acid is taken 
out with it. 

The manufacturer recommends 
that the oil be run through the ma- 
chine at a temperature of 40 deg. C., 
but the most satisfactory results in 
drying oil have been obtained by 
passing it through the purifier at a 
temperature of about 70 deg. C. The 
oil is first preheated in a large stor- 
age tank to about 50 deg. C. and then 
passed through the two 6-kw. heaters 
on the purifier, where it is brought 
up to the higher temperature. To 
avoid any possibility of explosion and 
fire due to the flow of the oil ceasing 
for any reason, it has been found 
necessary to equip the machine with 
a contact-making thermometer which 
makes contact at 80 deg. C. and rings 
an alarm bell. 

This De Laval machine is used in 
the field as well as in the shop by > 
rolling it on an auto-truck and trans- 
porting it to the point where it is to 
be used. By passing the oil through 
the machine more than one cycle it 
is not necessary to drain the trans- 
former or’ take it out of service. 
Under normal operations about 100 
gal. of oil can be cleaned per hour. 


WATER, SULPHURIC ACID AND DIRT ARE REMOVED FROM OIL WITH THIS PURIFIE! 








Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





Formula for Determining Rural Charge* 


Empire State Gas and Electric Association Rural Line Committee 
Develops One—Declares Utilities Must Accept Responsibility 
for Serving Farms 


HE rural lines committee of the 
Empire State Gas and Electric 
Association, in its report of Sep- 
tember, 1921, said: “A brief con- 
sideration shows that the limited 
amount of business possible to 
secure in any rural section neces- 
sitates the reduction of construction 
costs to the minimum, or, rather, 
that the annual charges on the in- 
vestment necessary to serve rural 
customers should be reduced to the 
minimum and that the form of rate 
for such service and the method of 
determining the proper rate are 
features of greatest importance.” 
At that time the committee also 
made the following observations: 


1. The development of rural terri- 
tories should be fostered by the utility 
that is most logically situated to serve 
such territory because of: 

(a) Franchise conditions, which, giv- 
ing it the right to operate in that 
particular territory, necessarily carry 
with them the duty of serving the pub- 
lic therein. 

(b) Revenue possibilities. ; 

(c) Protection of territory - against 
competition through extension of neigh- 
boring utilities and the organization of 
local systems to fill demands not met by 
the established utilities. 

2. Rural development should _ be 
carried out through instrumentalities 
constructed and maintained by the utili- 
ties because of: 

(a) The natural objection of rural 
residents to participating in organiza- 
tion and burdening themselves with 
expenses and the compilation of com- 
paratively unimportant but locally nec- 
essary reports and the responsibility 
for the proper conduct of the project. 

(b) The experience of the telephone 
companies throughout the entire coun- 
try, which has shown that rural cus- 
tomers cannot be depended upon 
properly to construct and maintain the 
instrumentalities requisite for the de- 
Sired standard of service. 

c) Control of the facilities, by 
reason of the necessity of increasing 
capacity of lines and the construction of 
extensions made necessary by new busi- 
ne:s as well as to facilitate changes. 

he rural extensions should be de- 
ve oped upon a self-supporting basis 


rom a report of the rural lines com- 
mittee of the Empire State Gas and 
Electric Association presented at the Com- 
m al Section meeting at Briarcliff Manor, 
N . June 28 and 29. 


so as not to impose an undue burden 
upon urban customers. Each single 
project may be considered by itself, or 
the several projects necessarily radiat- 
ing from a similar service of supply 
covering the entire rural territory 
surrounding such points of supply may 
be considered as a unit. The choice 
will in general be determined by the 


js STUDYING the formula pro- 
posed in the report of the rural 
lines committee of the Empire State 
Gas and Electric Association, the 
reader should note that the item of 
revenue received from an extension 
is not taken into consideration in the 


calculation of the rural or excess 


charge. A question might well be 
raised as to whether such a method 
of calculation would produce a 
non-discriminatory rate and also 
whether it would help or hinder the 
development of the business. 








character of the territory and density 
of the rural population. 

The most equitable form of rate for 
rural service is one that takes into con- 
sideration the excess cost of furnishing 
this service over the cost of furnishing 
urban service. It seems to be generally 
conceded that such a rate should con- 
tain an element devendent upon this 
excess cost in addition to the energy 
charge, such excess being known as a 
“service” or “line” charge and being 
apportioned equitably among the cus- 
tomers served by the particular line. 

The committee feels that it is possible 
to develop a rate plan which will be 
suitable for general use in the determi- 
nation of rural rates in any particular 
locality and trusts this subject will have 
the further study which it deserves. 


The committee said further: 


The limited number of customers pos- 
sible to secure on rural extensions and 
the limitation of their requirements, 
thereby producing a low ratio between 
the revenue, if figured at urban rates, 
and investment, requires that annual 
charges on the investments necessary to 
serve rural customers be reduced to the 
minimum. This can best be accom- 
plished by departure from the construc- 
tion standards generally adopted for 
urban lines or by taking advantage of 
the possibilities of joint construction 
with telephone companies. In general 
the economic limit of joint construction 
with telephone companies will be found 
confined to exchange lines or at least 
one or limited to two or three cross- 
arms. 
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A sub-committee made a study of 
low-cost rural lines and prepared a 
specification which was printed and 
distributed by the association. 

The study given to the proposal by 
the committee during the past two 
years confirms the views previously 
expressed, and, as pointed out in 
1921, the committee still feels that 
the matters of investment necessary 
to render the service desired now and 
formulating a rate for such service 
are of the greatest present im- 
portance. Methods of financing and 
of developing a greater use of the 
service appear to be of secondary im- 
port. The main thing in the opinion 
of the committee is to be able to fur- 
nish service at the lowest annual 
cost and to establish a form of rate 
flexible enough to meet the needs of 
any condition. The first requisite 
has been partly met by the prepara- 
tion of the specifications for low-cost 
construction to which reference has 
been made. The present tendency of 
many companies to make an ex- 
cessive investment in rural lines can 
well be overcome by following these 
specifications. The second matter of 
importance has been studied with the 
following conclusions: 

“Rural extensions should be de- 
veloped upon a self-supporting basis, 
so as not to impose an undue burden 
upon urban customers. The most 
equitable form of rate for rural serv- 
ice is one which takes into consider- 
ation the excess cost of furnishing 
this service over the cost of furnish- 
ing like urban service. Such a rate 
should contain an element dependent 
upon this excess cost in addition to 
the urban rate, such an element be- 
ing known as ‘rural charge’ and ap- 
portioned equitably among rural 
customers.” 


DEFINITIONS 


The committee, in order to clarify 
the use of terms, gives the following 
definitions: 


1. The term “rural service” is taken 
to refer to matters relevant to the fur- 
nishing of electric service throughout 
the country districts, outside of the 
corporate limits of cities or villages 
having established services or supply 
or being of such size as to warrart the 
establishment of independent services 
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or supply, or to any other territory 
having similar character or density of 
population. 

2. The term “rural customers” is 
taken to refer to customers for elec- 
trical energy who are 3 ot located within 
the corporate limits of cities or villages 
having established services or supply, 
or in any other territory having similar 
character or density of population, ex- 
cept those sections within the corporate 
limits of cities and villages which are 
essentially rural in character. 

3. The term “rural charge” is taken 
to mean the annual charge to be made 
to rural customers in addition to the 
regular urban rate, based upon the 
additional cost of serving such cus- 
tomers over the average cost of serving 
urban customers receiving the same 
grade of service. This additional cost 
is in general composed of two items: 

(a) The annual charges upon the 
physical plant provided to serve rural 
eustomers, including transformers and 
services, but not including meters or 
meter installations. 

(b) The additional line and trans- 
former losses incurred. 


DETERMINATION OF CHARGE 


The committee outlines the method 
of determination of the rural charge 
as follows: 


Let Cm average cost per mile of 


rural line including trans- 
formers and services. 


(Secondary distribution should be 
omitted, owing to the scattered loca- 
tions of rural customers and the diffi- 
culty of arriving at any average of 
such distribution which would be rep- 
resentative. In its place the installation 
of one 14-kva. transformer should be 
assumed for each rural customer; 
then, if secondary distribution is pro- 
vided, in order to be economical, it 
must produce total annual costs no 
greater than those produced by 
14-kva. transformer installation per 
rural customer.) 


N = number of rural customcrs per 
mile. 

Cy, = average cost of urban distribu- 
tion system per urban customer. 

A, = annual charges on the rural line. 


(In this case they are taken at 18 
per cent: Retirement expense, 4 per 
cent; taxes, 2 per cent; maintenance, 
4 per cent; return, 8 per cent.) 


If financing of the line is done by the 
rural customer, the item of interest in 
the return should be eliminated to the 
extent that it is applicable to that portion 
of the financing done by the rural customer. 


T, = transformer losses. 

(It is assumed that the total primary 
loss, transformer copper loss, in rural 
service is equivalent to the total losses 
in urban service. This leaves the 
transformer core loss as an excess 
loss in rural service. It is felt that no 
profit should be earned on this load. 
It is a steady load, can be readily 
calculated and should be charged for 
on the basis of production cost only. 
This core toss is to be taken as the 
core loss of the average transformer 
per rural customer, which on the basis 
of 14-Kva. amounts to 184 kw.-hr. per 
year. In the event of individual trans- 
former installations of more than 13- 


kva. per rural customer, the actual 
core losses should be considered and 
figured at production cost. The 


customer requiring the additional trans- 
former capacity should be required to 
pay for this additional core loss plus 
the annual charges—18 per cent; the 
exact percentage to be used will de- 
pend upon the experience of the 
particular company involved—on the 
added cost of the transformer installa- 
tion over the average transformer in- 
stallation—14-kva.) 


P. = production cost per _ kilowatt- 
hour. 
R, = rural charge. 
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(Cm — N_X Cu) 


Then Rg = N 


A, + 184 x P.. 


Examopl: 

Cm (average cost per mile of rural line 
including transformers and serv- 
ices) = $1,500. 

N (number of rural customers per 
mile) = 4. 

C, (average cost of urban distribution 
system per urban customer) = $75. 

A, (annual charges on the rural line) 
= 18 per cent, 

R, (rural charge) = 


($1,500 — 4 x $75) 
N 


x 18 per cent + 184 x $0.02 = $54 
+ $3.68 = $57.68. 


The proper annual charge to make 
each rural customer in addition to the 
regular urban rate is thus $57.68. For 
convenience rural customers should be 
billed monthly for one-twelfth the an- 
nual rural charge. 

The foregoing formula for the de- 
termination of the rural charge auto- 
matically gives the rural customer 
the benefit of population density, 
which results in an increased number 
of customers per mile of line. It 
is quite unlikely that the actual cost 
of serving rural customers will ever 
be reduced to that which obtains for 
urban customers, and it is not easy 
to imagine a condition where rural 
customers should, strictly speaking, 
be placed upon the same basis as 
urban customers. The extreme to 
which any utility wants to go in 
placing rural customers upon a self- 
sustaining basis is a matter of policy 
which cannot be covered by rule, but 
the opinion of the committee is that, 
so far as it is reasonably practicable 
to do so, rates for rural service 
should be formulated with the idea 
of making this class of business self- 
supporting. 


CONSIDER SERVICE TO WHOLE 
TERRITORY 


In the application of the foregoing 
formula for the determination of the 
rural charge a utility may find it ad- 
vantageous to consider its rural 
territory as a whole and develop a 
rate applicable throughout this en- 


-tire rural territory, or it may find it 


desirable to consider by itself the 
rural territory surrounding each of 
its several services of supply, so that 
a different rural charge will be de- 
veloped for each such territory. 
The procedure will be determined 
by the character of the territory 
served by the utility and the rate at 
which it is desired to effect the de- 
velopment of the _ entire’ rural 
territory. 

Much has been written and many 
discussions have taken place in re- 
gard to possible uses of electricity 
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on the farm and the raising of the 
farmer to be a power customer of 
high consequence. There is no ques- 
tion about the usefulness of elec- 
tricity on the farm for household 
services and the lighter applications 
of power and lighting the farm 
buildings. It is, however, out 
of the question for the farmer to 
consider the use of electric power 
in large blocks except in isolated 
cases. Much more good will be done 
by emphasizing the uses to which 
electricity may well be put, as above 
enumerated, and by discouraging the 
ideas so frequently expressed as to 
its value for purposes for which its 
use at this time is economically im- 
possible. The committee feels that 
much good can be accomplished by 
studying the economic and sociolog- 
ical phases of the situation in con- 
nection with the state agricultural 
college and farm organizations, to 
the end that the findings may be 
distributed with the stamp of official 
approval from such institutions. 





Interurban Electrical Expo- 


sitions for Boston Territory 
EGINNING Oct. 1 at Walpole, 
Mass., the first of a series of ten 
exhibitions of electrical equipment 
and appliances will be opened by the 
Edison Electric Illuminating Com- 
pany of Boston. These displays will 
be held in auditoriums rented by the 
company and assigned without 
charge to manufacturers, jobbers 
and contractor-dealers wishing to 
demonstrate to the public the latest 
advances in electrical applications to 
domestic mercantile and industrial 
pursuits. Free electrical energy will 
be furnished exhibitors, and each ex- 
position will run for six days, with 
free admissions. Lectures and dem- 
onstrations will occupy the daily pro- 
grams, and one night each week will 
be assigned to inventors, who will be 
invited to demonstrate their latest 
devices under electric operation. 

In addition to featuring household 
appliances, improved store and fac- 
tory lighting will be emphasized, to- 
gether with automatic electrical ma- 
chinery of interest to manufacturers 
and business men. House-wiring 
demonstrations will also be included. 
Provision will be made at these ex- 
positions for the complete labeling of 
exhibits and devices and sales on ihe 
spot to visitors desiring to take 
equipment home after purchase. [n 
this way a good deal of potential buy- 
ing power on the part of the public 
will be capitalized, instead, as is s° 
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often the case at co-operative electric 
shows, of being lost through the fail- 
ure of visitors to follow up the in- 
terest which had been awakened in 
unmarked exhibits. 


After the Walpole exposition other 
shows will probably be given during 
the late fall and winter at Canton, 
Dedham, Framingham, Natick, Som- 
erville, Arlington, Woburn, Waltham 
and Newton. The idea of these ex- 
positions was conceived by W. H. 
Atkins, general superintendent of 
the Edison company, and the com- 
mittee in charge consists of Leavitt 
L. Edgar (chairman), L. D. Gibbs, 
L. R. Wallis, J. J. Buckley, E. S. 
Mansfield and J. J. Caddigan (who 
will manage the shows) of the Edi- 
son staff; Harry B. Gilmore, Western 
Electric Company, Inc., Boston; I. 
Matson, representing contractor- 
dealers, Boston, and a leading Boston 
jobber who will shortly be invited to 
share in the work. A comprehensive 
advertising appropriation has been 
approved by President Edgar of the 
Edison company to aid in the de- 
velopment of these exhibitions. 
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What Other Companies 
Are Doing 


Colorado. — A special percolator 
campaign has been launched by E. B. 
Ball, commercial manager of the 
Western Light & Power Company, 
through all the offices of the company 
as the result of the success attained 
by F. S. Henderson, local manager 
of the company at Boulder during 
the month of August, when nearly 
three hundred pot-type percolators 
were sold on a special allowance and 
installment-payment plan. Aluminum 
percolators retailing at $7.50 were 
featured, a dollar being allowed on 
each old percolator or coffee pot taken 
in. A payment down of 50 cents was 
required, the balance to be paid with 
the light bill in similar amounts for 
twelve months. 

Oklahoma City, Okla.—Under the 
auspices of the Oklahoma City Elec- 
tric Club a fifty-thousand-dollar elec- 
tric home was opened to the public 
on Sept. 9. During the first four 
hours more than two thousand per- 
sons passed through the house. A 
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complete equipment of appliances 
was installed, including an electric 
elevator, electric refrigerator, tem- 
perature control of the sleeping- 
porch beds and an electric piano. 

Boston, Mass.—During the first 
half of 1923, 6,503 new domestic elec- 
tric meters were added to the lines 
of the various utilities operated by 
Charles H. Tenney & Company, or an 
increase of 24 per cent over the cor- 
responding period of 1922. On July 
1, 1923, 98,098 domestic meters were 
in service on Tenney company lines, 
compared with 81,575 a year ago. 

Spokane, Wash.—A total of 407 
household electrical appliances, rep- 
resenting approximately $20,000 in 
annual revenue, was sold by twenty- 
two district agents of the Washing- 
ton Water Power Company during 
August. Every article was sold in 
country territory. Among the im- 
portant items sold were 60 electric 
ranges, 18 electric washing machines, 
55 water heaters and 169 flatirons. 
The company expects to double its 
appliance sales in country territory 
over last year. 
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LTHOUGH the public has frowned 
4 Lupon the construction of high- 
voltage lines through city streets, 
economy and the demand for high 
standard of service are breaking 
down many such prejudices and re- 
strictions. A striking example of 
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bringing high-tension overhead wires 
into the heart of a city is the 100,000- 
volt line which has been carried 
through a number of the principal 
thoroughfares of Berlin. ‘The trans- 
mission towers with their long spac- 
ing, as shown in the accompanying 


A 100,000-Volt Line Along City Thoroughfare 
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views, are not much more conspicuous 
than an ordinary street lighting 
standard, and as far as danger to life 
and property is concerned, voltages 
of 100,000 are not more deadly than 
2,300 volts and 4,400 volts, which 
are accepted distribution voltages. 











Hydro-Electric Development and 
Steam Equipment 


St. Lawrence River and the Great 
Lakes.—HENRY HOLGATE.—The author 
deals at length with the drainage area 
of the Great Lakes, giving some in- 
teresting figures showing the remark- 
able regularity of the flow of the 
St. Lawrence River. He reviews the 
treaties which have been made with 
Great Britain and the United States, 
showing how they affect any scheme 
of power development that may be pro- 
posed for the St. Lawrence River. The 
origin of the International Joint Com- 
mission and the development of the 
canal systems are also dealt with. The 
second part of the article deals more 
particularly with the growth of canal 
navigation,- economical size of ships, 
features of the St. Lawrence water- 
ways project and possible water-power 
developments. — Canadian Engineer, 
Aug. 7 and Aug. 14, 1923. 


Interesting Modern Condensing 
Plant.—An interesting condenser in- 
stallation is described that was con- 
structed to meet special conditions. It 
is arranged vertically and designed to 
deal with 220,000 lb. of steam per hour, 
while maintaining a vacuum of 28.5 in. 
with the barometer at 30 in. and cool- 
ing water at a temperature of about 
65 deg. F. This condenser is installed 
on a 12,000-kw. turbine at the Leeds 
power plant in England. Details of 
the plant, air extraction, pipe work, 
valves and surface feed-water heater 
are considered. — Electrician (Eng- 
land), Aug. 3, 1923. 


Generation, Control, Switching 
and Protection 


High-Tension Disconnecting Switches. 
—H. J. Crapss.—The development of 
disconnecting switches and of air- 
break switches has taken an individual 
trend, although each has been influ- 
enced by the other. Forms of insula- 
tion and operating mechanism used are 
quite in common. Horn-gap switches 
are at the present time built only for 
outdoor application, as no satisfactory 
method of confining the arc has been 
found. This is of little consequence 
with a _ properly designed pole-top 
switch mounted out of doors, as the 
arc may have considerable latitude 
without danger of establishing itself 
between switch poles or to ground. The 
space between poles can be considerably 
reduced on plain “disconnects” since 
no are results on opening’ them. 
Switches of this type for voltages be- 
low 88,000 volts are commonly mounted 
inside, although there is a growing 
tendency toward standardizing outdoor 
substations down to 4,500 volts. In- 
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door and outdoor switches of various 
types are described.—Electric Journal, 
August, 1923. 

Some Fundamentals 
Against Lightning.—E. E. BurGER.—To 
give adequate protection against light- 
ning an arrester must have certain 


in Protecting 


qualities. To design a set of tests 
which will determine in what degree 
a given type of arrester possesses these 
essential qualities has taken years of 
study. The author discusses the funda- 
mentals which should be considered in 
the commercial testing of lightning 
arresters, and his conclusions are based 
on experiments made in the laboratory. 
An outline of the tests that should be 
made is given.—General Electric Re- 
view, September, 1923. 


Operating Performance of a Peter- 
sen Earth Coil.—J. M. OLIVER and 
W. E. EBERHARDT.—An abstract of this 
paper may be found in the ELECTRICAL 
WoRLD report of the A. I. E. E. spring 
convention, May 5, 1923, on page 1020. 
—Journal of A. I. E. E., September, 
1923. _ . 


Transmission, Substations and 
Distribution 


Theory of Heat-Dissipating Sheets on 
Dry-Type Transformers.—B. SCHWARZ. 
—In Europe, where air-insulated, self- 
cooled transformers are still being used 
to an appreciable extent, the use of 
copper sheets between the coils to carry 
away the heat losses is an old method 
to increase the heat radiation. It 
seems that the author has developed a 
new and accurate way to determine the 
exact amount of heat energy dissipated 
by such radiating fins. On an actual 
example, taken from Vidmar’s book on 
transformers, the use of these fins is 
explained with concrete values.— 
Elektrotechnik und Maschinenbau, Aug. 
12, 1923. 


Standards for Electric Service. — 
Rules and regulations governing the 
standards and conditions of electric 
service to consumers as issued by the 
Michigan Public Utilities Commission 
are given in full. These standards 
include record forms and reports, re- 
quirements of service entrances, records, 
location and methods of testing meters, 
how transactions with consumers 
should be carried on, operation of 
utility covering standards of frequency 
and voltage, and requirements for ex- 
tensions of land.—Order No. 1692 of 
Michigan Public Utilities Commission. 

Practical Installation of Underground 
Cables. — PHILIP H. TorcH10. — The 
author divides underground cable in- 
stallations into three general classifica- 
tions, viz., large cities where it is nec- 
essary to transmit and distribute large 
blocks of power; small cities, towns and 


VOL. 82, No. 13 


country districts where the amount of 
power distributed is small and the 
cables few and of relatively small 
size, and large factories or industrial 
plants. He considers each system 
briefly, and then discusses the laying 
out of subway -systems, subway and 
manhole construction, specifications for 
cables, cleaning the duct lines before 
installing cables, installing cables, splic- 
ing, bonding, grounding and cable 
identification. — Proceedings of Asso- 
ciation of Iron and Steel Engineers, 
August, 1923. 


Units, Measurements and 
Instruments 


Standardization of Testing Methods 
for Line Insulators—W. WEICKER.— 
The rain flashover of a line insulator 
is considered today as the criterion of 
its performance. However, the author 
points out, no uniform conditions have 
as yet been standardized under which 
these tests should be made. The flash- 
over of an insulator under rain depends 
upon such a large number of details 
that without knowing these the given 
values are almost useless. It is of 
interest to tabulate all the different 
factors which have a more or less pro- 
nounced bearing upon the flashover 
voltage: 

1.—Rain Conditions—(a) Amount of 
rain per time unit; (b) direction of rain; 
(c) duration of rain; (d) conductivity of 
water; (e) shape of rain drops. 

2.—Atmospheric Conditions.—(a) Baro- 
metric pressure; (b) temperature; (c) 
humidity. 

3.—Arrangement of Insulator.—(a) 
Height and diameter of insulator support; 
(b) diameter of wire on insulator; (c) 
manner of fastening of wire; (d) configu- 
ration of cross-arm; (e) insulated or 
grounded support. 

4.—Electric Conditions.—(a) Peak value 
of voltage wave; (b) output of generator 
and transformer. (c) frequency, impulse 
voltage, etc. 





A large number of tests made inde- 
pendently by many investigators proved 
conclusively that all of the above fac- 
tors have an influence upon the flash- 
over of insulators of both the pin and 
the chain type. On several occasions 
attempts have been made to standard- 
ize testing conditions, so that charac- 
teristic figures given by different manu- 
facturers could be compared _intelli- 
gently, but no agreement has as yet 
been reached. — Elektrotechnik und 
Maschinenbau, July 29, 1923. 


Proximity Effect in Wires and Thin 
Tubes —H. B. Dwicut.—An abstract 
of this article may be found in the 
ELECTRICAL WORLD report of the 
A. I. E. E. summer convention, July 
7, 1923, page 18.—Journal of A. I. 
E. E., September, 1923. 


Illumination 


Industrial Lighting Regulations.— 
G. H. StickNgy.—A discussion of the 
requirements of various industrial 
lighting codes now in effect and the 
tendency likely to be followed in future 
legislation. Intensities of illumination 
as specified by the various industrial 
lighting codes, classification of tungsten 
lamps with globes and reflectors from 
the standpoint of glare and limiting 
grades of light source permissible for 
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yarious conditions and operations are 
covered in tabular form.—Industrial 
Engineer, September, 1923. 

Stage Lighting—A. L. POWELL.— 
Stage lighting in general exemplifies 
many of the principles of correct 
illumination; for instance, one never 
sees a brilliant, glaring light source on 
the stage. Footlights, border lights, 
floods, ete., are invisible to the audi- 
ence. In planning the stage lighting 
one should keep in mind the general 
principles of the action of colored light 
on colored subjects. By the application 
of this principle one set can be used for 
two or more scenes by manipulation of 
light, avoiding the necessity of chang- 
ing scenery. To accomplish these 
things it is necessary to have available 
light of various colors from many dif- 
ferent directions and means of chang- 
ing the direction of light as well as its 
quantity or intensity. Stage-lighting 
devices may be divided into two main 
groups, those for providing general 
illumination and those for providing 
localized lighting. In the first group 
fall the foot, strip, proscenium and 
border lights; in the second the bunch 
and spot lights and effect machine, or 
sciopticon. Each type of light is 
described.— Bulletin L.D. 146 of Edison 
Lamp Works. 


Electrophysics, Electrochemistry 
and Batteries 


Magnetic Properties of Sheet Steel.— 
Y. Niwa and Y. ASAMI.—The authors 
have studied the properties of unsym- 
metrieal hysteresis losses, superposing 
an alternating field upon a_ direct- 
current field in the sample. As one of 
the means of minimizing the eddy- 
current effects a sample of very thin 
sheet steel was used. It was found that 
the saturation curves, as well as the 
hysteresis loops, are considerably 
affected by the superposition. Taking 
these effects into consideration, the 
properties of unsymmetrical hysteresis 
losses traced by the superposed alter- 
nating current were studied. These re- 
sults are shown by numerous loops and 
curves. Some general conclusions and 
an experimental formula are given.— 
Researches of the Electrotechnical 
Laboratory, Tokyo, Japan, No. 124. 

Chemical Action and the Disappear- 
ance of Gas in the Electrical Discharge 
Tube. —F. H. NEWMAN.—Hydrogen and 
nitrogen are absorbed in the presence 
of different elements deposited on the 
cathode of a discharge tube when the 
discharge is passing. The elements 
which show this effect most markedly 
are phosphorus, sulphur, iodine, sodium, 
potassium and the alloy of sodium and 
potassium. The rate of disappearance 
Is greatest with phosphorus, sulphur 
and iodine, and the final pressure at- 
tained is a minimum with phosphorus 
and sulphur. The disappearance of the 
gas is due to the production of chemical 
compounds. The formation in this 
Manner of the nitrides of sodium, 
potassium, magnesium and tin and the 
hydrides of sodium, potassium and 
sulphur has been proved by chemical 
analysis. The gas under the ionizing 
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effect ‘becomes modified, assuming an 
active condition which consists probably 
of triatomic molecules.—Paper pre- 
sented before the American Electro- 
chemical Society at Dayton, Ohio, 
Sept. 27-29. 


Motors and Control 


Squirrel-Cage Induction Motors with 
High Starting Torque and Reduced 
Starting Current.—T, F. WALL.—The 
article shows how to predetermine the 
performance of this type of motor when 
the constants of the windings are 
known. The author’s treatment per- 
mits the determination of the effect on 
the characteristics of the motor of 
altering one or more of the constants 
of the electric or magnetic circuit.— 
Engineering (England), Aug. 10, 1923. 

Electric Motor Pump for Oil Wells.— 
B. KAMENSKY.—This article describes 

an ingenious electric 
motor pump which 
is intended to be 
used in oil or water 
; drills of small di- 
“Gable, ameter. A section 
through such a ma- 
chine is shown here- 
with which is rated 
at 40 hp., 2,000 
volts, three - phase, 
50-cycle current, for 
pumping water from 
a depth of more 
than 1,200 ft., the 
entire pump passing 
through a drill of 
“Quter only 12 in. in di- 
Shel/ ° 
ameter. The squir- 
rel-cage motor is 
built extremely nar- 
row and very long, 
“Meter and a_ twelve-stage 
impeller centrifugal 
pump, likewise of 
very narrow design, 
is mounted directly 
above the motor. 
Hermetical inclosing 
of the motor pro- 
tects it against 
water or dirt. The 
entire construction 
is a Russian patent 
which is now being 
exploited in Europe. 
A curve sheet of the 
electrical characteristics of such a 
pumping set shows a remarkably good 
performance.—Elektrotechnische Zeit- 
schrift, July 26, 1923. 





Lubricant 


OIL- WELL PUMP 
RATED aT 40 Hp. 
AT 2,000 VoLTs 
Is ONLY 12 IN. 

IN DIAMETER 


Traction 


Compound Characteristic in Regen- 
erative Braking with Direct-Current 
Traction.—M. G. Say and H. C. FRAMP- 
TON.—This paper deals with a particu- 
lar form of regenerative braking for 
direct-current trains effected by the 
application of a differential compound- 
field excitation to the traction motors. 
Speed-torque and speed-current curves 
are derived mathematically and experi- 
mentally and are compared. A peculiar 
property of the speed-torque charac- 
teristic is a pronounced maximum 
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value, which is very important.—Jour- 
nal of Institution of Electrical Engi- 
neers (England), August, 1923. 

Better Inspection of Railway Cars 
Reduce Maintenance Costs.—H. S. Day. 
—Three systems used for inspection of 
railway cars are described. Good work- 
ing conditions and surroundings lead to 
better work and attract a much higher 
grade of men. Another important 
factor is the selection of a capable fore- 
man.—Electric Railway Journal, Aug. 
18, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Pupin Cable Measurements with 
Valve Oscillator.—A. H. DE VooeTr.— 
The increasing demand for many and 
safe telephone circuits makes it neces- 
sary to replace the overhead telephone 
route lines by an underground cable 
system composed of a number of Pupin 
loaded cables, the quality of which does 
not depend upon weather conditions. 
The requirements of the telephone ad- 
ministration as regards values of the 
cable constants stimulate the pro- 
duction by the cable manufacturers 
of highly efficient circuits and very 
uniform and carefully made cables. 
Apparatus for testing the. various 
characteristics of Pupim cables are 
described. — Electrician (England), 
Aug. 17, 1923. 


Standards of Capacity, Particularly 
for Radio-Frequency Currents.—J. B. 
DEMPSTER and E. O. HULBURT.—Stand: 
ards of capacity for use with radio- 
frequency currents, made according to a 
suggestion of the former Lord Ray 
leigh, are described. A simple method 
of increasing the sensitivity of the 
thermocouple galvanometer system for 
indicating resonance is mentioned. 
Metallic disks and small spheres were 
found to be erratic standards, because 
of unavoidable effects to the connecting 
wires. The measured capacities of 
small parallel-plate condensers were 
in agreement with the capacities calcu- 
lated from the dimensions.—Proceed- 
ings of Institute of Radio Engineers, 
August, 1923, 


Miscellaneous 


Electricity on Canadian Farms.—In 
Canada systematic efforts are being 
made to extend the use of electricity 
on the farms. Aside from the farmer, 
power-using industries in the rural 
districts are few. Most of them are 
such as are found to a greater or less 
extent in all country districts, consist- 
ing of brick and tile yards, cheese fac- 
tories, gravel plants, quarries, chop- 
ping and flour mills. Where power is 
supplied to industries in any rural 
power district it materially assists in 
helping carry the annual charges on 
the distribution system, thereby result- 
ing in a lower rate to all taking serv- 
ice. After discussing fields of de- 
velopment, the article takes up present 
factors affecting rural lines, considering 
overhead lines, conductors, pole lines, 
underground cables, etc. — Electrical 
Times (England), Aug. 9, 1923. 
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Debate Colorado Treaty 


Arizona Opponents and Upper-State 
Advocates Are Heard by Power 
Commission 


COMMITTEE headed by Governor 
Hunt of Arizona has informed the 
Federal Power Commission that Ari- 
zona opposes ratification of the Colo- 
rado River water-power agreement on 
the ground that it violates the doctrine 
of prior appropriation laid down by the 
Supreme Court in the Colorado-Wyo- 
ming case and allocates an unequitable 
share of the water in perpetuity to 
the upper basin. The committee dis- 
closed the plan whereby Arizona pro- 
poses to develop the Colorado River 
within its borders as a_ state-owned, 
operated and controlled enterprise. 
After listening on Sept. 25 to the 
arguments of the upper states of the 
Colorado River basin, the commission 
adjourned its hearing without render- 
ing any decision other than to state 
that no cognizance of the Arizona state 
development proposal would be possible 
until full and definite details are fur- 
nished as to financial arrangements and 
as to every other step necessary to 
the bringing of the power into use. No 
meeting of the commission will be held 
until Oct. 10, so that the decision as 
to what will be done in the matter of 
the Girand license for the development 
of the Diamond Creek project will be 
delayed until that time at least. 


ANTI-Pact MEN SHIFT GROUND 


While no encouragement was held 
out by the commission to .the anti- 
compact faction in Arizona, it is quite 
apparent that its position was strength- 
ened. The scheme of state development, 
while it is admittedly nebulous, never- 
theless gives the anti-pact forces a 
talking point and an issue with which 
they can go before the people. Arizona’s 
original contentions were almost lost 
sight of in a rally to the support of 
what is characterized as a better ex- 
cuse for not ratifying the seven-state 
compact. 

The states in the upper basin con- 
tend that no license should be granted 
until Arizona signs the treaty or until 
a substitute proposal is worked out. 
They argued before the commission 
that the compact is fair and is essential 
to the prosperity of the entire basin. 
They pointed out that the pact had 
been formulated with great deliberation 
and after full consultation with all those 
concerned. While apparently they have 
no objection to the Girand project per 
se, their contention is that to grant 


a license to it would upset the entire 
arrangement, 

Regardless of all ‘the pressure brought 
to bear on Governor Hunt of Arizona 
to call an extra session of the Arizona 


Legislature, the main issue to be the 
ratification of the Colorado River pact, 
he announces that there will be no spe- 
cial session. The treaty will, however, 
come up again at the session next year, 





Gorgas Plant at Muscle Shoals Is Sold 


Government Accepts Alabama Power Company’s Offer of Nearly 
$3,500,000—Henry Ford Unlikely to Make New Bid— 
Farm Bureau Attacks Transaction 


S FORESHADOWED in the ELEc- 

TRICAL WORLD, the United States 
government has sold to the Alabama 
Power Company its war-time steam 
plant built on the company’s land at 
Gorgas, near Muscle Shoals. As al- 
ready stated, the government had no 
other option, except to remove the plant, 
which would have meant the loss of 
substantially all the investment. The 
sale includes the transmission line from 
that plant to Sheffield, and the price is 
$3,472,487.25 in cash. 


COMPANY REFUSES FURTHER DELAY 


The company, through its president, 
Thomas W. Martin, replied, under date 
of Sept. 24, to a request from the Sec- 
retary of War for a further extension 
of time as follows: 

“In April last we served notice upon 
the government, under the terms of the 
contract, looking either to the removal 
of the facilities from our lands or the 
sale to this company. We have from 
time to time, at your suggestion, ex- 
tended the period within which the gov- 
ernment by the terms of the contract 
is required to make sale of the property 
to this company or remove the same. 
So recently as Sept. 14 we extended 
the time to Sept. 24, being this day. 

“During this period we have had 
pending before you an offer to purchase 
the government’s interest in these facil- 
ities at their fair value, which we under- 
stand to be approximately $3,450,000. 
This offer we are ready, willing and 
able to carry out. The time heretofore 
agreed upon in which the government 
may accept this offer expires this day. 
We feel we have given the utmost con- 
sideration to the government in this 
matter, and we feel under the necessity 
of informing you that, under the terms 
of the contract and notices, the com- 
pany after today is relieved of the 
obligation to buy and will withdraw its 
offer heretofore made for the purchase 
of the government’s facilities. There- 
fore the company most respectfully 
declines to make a further extension 


of the time which expires on this date.” 
670 


The War Department, which had the 
advice of experts from the Federal 
Power Commission and the Ordnance 
Department in arriving at a fair value 
for the property, is declared to be well 
satisfied with the price obtained. 

Notification under date of Sept. 11 
to Henry Ford of the government's 
position brought answer from W. B. 
Mayo, a Detroit representative of the 
manufacturer, that the latter was away. 
Mr. Mayo said that an extension of time 
until Nov. 1 had been assumed as cer- 
tain. It is now held by many to be 
improbable that Mr. Ford will renew 
his Muscle Shoals proposition in any 
form. At the White House, however, it 
was stated that the President is con- 
vinced that the success of Mr. Ford's 
proposed undertaking at Muscle Shoals 
is in no wise dependent on possession 
of the Gorgas plant. All of the auxil- 
iary power needed can be provided for 
$1,000,000, it is believed. In an under- 
taking of the magnitude of that sug- 
gested by Mr. Ford this is a relatively 
small item. The Gorgas plant is no 
more essential to the development, 
said a White House spokesman, than 
is “the stem to an apple after the apple 
has fallen from the tree.” Moreover, 
the life of the steam plant would be 
short in comparison with the hundred- 
year lease which Mr. Ford is seeking. 


ATTACK FROM FARM BUREAU 


Grey Silver, speaking for the Amer- 
ican Farm Bureau Federation, has come 
out with a statement attacking the sale 
of the Gorgas plant. He says: “To 
accommodate the special interest group 
an additional burden of $1,200 a day }s 
placed upon the manufacturer of fertil- 
izer, for this amount represents merely 
the transportation charges on coal from 
the mines by rail to the steam plant 
at Muscle Shoals instead of using coal 
directly at the mines to operate the 
Gorgas steam plant and carrying the 
current by wire. In spite of this fact 
this burden was willingly placed by the 
Secretary of War upon the farmers 
without further consideration.” Mr 
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Silver asserts that the Alabama Power 
Company took property under a con- 
tract which Congress was advised was 
not binding upon the government by 
poth the acting Judge Advocate Gen- 
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eral of the army and the Attorney Gen- 
eral. As stated last week, since Congress 
adjourned the Judge Advocate General 
of the army and the Attorney General 
have declared the contract binding. 





Illuminating Engineers Hold Big Meeting 


Definite Advance in Various Aspects of Illuminating Science and 
Application Shown in Papers and Discussions at 
Lake George Convention 


TTRACTED by a program full of 

interest and a meeting place set 
amid scenic attractions, members of 
the Illuminating Engineering Society 
flocked to one of the largest and most 
successful conventions which the society 
has ever held, with headquarters at the 
Fort William MHefity Hotel, Lake 
George, N. Y., on Monday to Friday of 
this week. Registration ran well over 
300 and the meetings were all well at- 
tended and discussion active. 

In his presidential address Ward 
Harrison first dwelt on the greatest 
technical need of illuminating engineers 
today, which he said was a better work- 
ing knowledge of brightness and glare 
in a quantitative as well as a qualita- 
tive manner. There has been an ex- 
tension of knowledge of the relation be- 
tween flux and lumens and the quantity 
of illumination in the room. In other 
words, lighting men think in lumens 
fairly well, but when it comes to bright- 
ness the same cannot be said. This is 
shown by prescriptions for twice as 
much lighting to illuminate dark 
articles as light ones, whereas ten or 
fifteen times as much light is really 
needed. Two things are requisite to 
facilitate an extension of brightness 
knowledge—one is an instrument to 
read brightness directly and the other 
is a simple term to express the unit 
of brightness. Another point strongly 
stressed by Mr. Harrison was the need 
for greater dissemination of knowledge 
of illumination. This, he pointed out, 
should be the principal duty of I. E. S. 
chapters—they should have meetings to 
interest engineers, architects and others 
concerned. A chapter on lighting will 
soon be ready for physics books, and 
local chapters can do much to urge its 
adoption. 


ADVANCES RECORDED 


F. E. Cady’s report for the com- 
mittee on progress indicated that 1923 
has already seen a great, concrete ad- 
vance in illuminating engineering sci- 
ence and practice. The report covers 
ninety-six pages of information which 
any one wishing to keep up with the ad- 
vance in illumination will find valuable. 

A unique event in the convention 
program was the method of studying 
street lighting, which involved the sub- 
mission of a specific problem to a large 
number of engineers. Eleven definite 
answers as to how the street in the 
problem should be lighted were pre- 
Sented and proved the basis of in- 
Structive discussion. The interesting 
part of this procedure was to note how 
nearly in accord the various proposi- 


tions were, indicating a certain amount 
of definiteness in illuminating engineer- 
ing practice. 

Illumination in industry was dis- 
cussed in various phases in different 
papers. “The Relation of Illumination 
to Production,” by D. P. Hess and Ward 
Harrison, to be presented more fully in 
these pages later, showed some definite 
experiments along this line. In dis- 
cussion the points were made that these 
tests showed simply the saving in labor 
alone, which is only one of the items 
in the cost of production, and that the 
total saving from increased lighting 
was probably considerably more, on 
account of reduction in overhead ex- 
penses, space requirements, etc., all a 
function of labor costs. Nor could any 
such analysis show the improvement 
in accuracy of inspection which, of 
course, exists. Some unique applica- 
tions of lighting in power stations were 
described in a paper on this subject by 
R. A. Hopkins. I. G. Priest presented 
an instrument which for the first time 
makes possible the scientific and not 
purely physiological comparison of 
light sources on different color values. 


Moror- VEHICLE LIGHTING 


Discussing the advance in motor- 
vehicle lighting regulations, general 
agreement was expressed that no satis- 
factory fixed system of headlights had 
yet been devised. It was the sentiment 
that progress was being made, although 
much would have to be done with the 
lamp as a whole, instead of placing 
dependence merely upon the lens. The 
equipment would, moreover, have to 
be simplified in order to get more satis- 
factory operation in the way of adjust- 
ment, etc., after it was placed in the 
hands of the public. An indication of 
an approach toward a more satisfactory 
understanding between illuminating en- 
gineers and architects was evident 
from a discussion of a paper on this 
subject presented by A. D. Curtis and 
J. L. Stair. In the discussion the so- 
ciety had the advantage of listening to 
a representative of the architects. 

A large number of other very valu- 
able papers in the illuminating engi- 
neering field were presented, indicating 
an advance along most of the lines 
which illuminating engineers are fol- 
lowing. Experiments on speed of 
vision, advance in pageant and decora- 
tive lighting, relation of artificial light 
to plant growth, progress in nomencla- 
ture and standards and in research, 
were all subjects of interest. 

M. Luckiesh made a public presenta- 
tion of his new mobile light, in which 
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varied and beautiful artistic designs 
were presented on a screen with the 
design constantly changing, in a riot of 
color or in blacks and whites, to the 
constant delight of the audience. 

W. D’A. Ryan entertained the entire 
convention and several thousand vis- 
itors from local towns and resorts with 
his latest and most spectacular outdoor 
lighting effects and fireworks. 





Stress Public Relations 


Indiana Association Makes These and 
Power Factor Its Principal Themes 
at French Lick 


M EETING at French Lick Springs 
on Wednesday of this week, the 
day preceding the annual convention of 
the Great Lakes Geographic Division, 
N. E. L. A., at the same place, the 
Indiana Electric Light Association de- 
voted its chief attention to the in- 
estimable value of harmonious public 
relations and to methods of establish- 
ing them. Retiring President Harry 
Reid, Martin J. Insull, whose address 
will be abstracted in a later issue, and 
F. J. Haas, vice-president and general 
manager of the Southern Indiana Gas 
& Electric Company, all emphasized 
this as the chief subject of the time. 

“Power-Factor Correction, What It 
Means to the Central Station and the 
Customer,” was the subject of a paper 
by C. W. Drake, Westinghouse Electric 
& Manufacturing Company. It is the 
large number of small customers, he 
explained, who are responsible for the 
power factor. This may be due to 
underloaded, improperly applied or 
low-speed induction motors or under- 
loaded transformers. The remedy is 
in rearranging motor drives so that 
these conditions will not exist and in 
using other remedial measures such as 
synchronous motors, synchronous con- 
densers, phase advancers and static con- 
densers. Synchronous motors, he con- 
tended, constitute the cheapest means 
of improving power factor if a mechan- 
ical load is to be carried. If the losses 
and cost of an equivalent induction 
motor are charged against mechanical 
power production, the cost of power- 
factor correction is only $3 to $5 per 
kilovolt-ampere. Static condensers, he 
declared, are now just as reliable as 
cables and transformers and have losses 
of only 0.3 to 0.4 per cent. 

R. T. Hurman, Indiana General Serv- 
ice Company, Muncie, announced that 
his company is inducing all customers 
using more than 100 kva. to install 
static condensers on the basis that the 
saving in energy charges will pay for 
the condenser in ten to fifteen months, 
after which the saving will be clear 
gain. Penalties are charged for power 
factors under 85 per cent and bonuses 
awarded for higher power factors. The 
power factor is based on the monthly 
average reactive kilovolt-amperes. 

F. J. Haas was elected president of 
the association for the coming year, 
T. N. Wynne vice-president, and Thomas 
Donahue secretary. 
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Iron and Steel Men Meet in Buffalo 


Electrical Engineers Discuss Roll and Ball Bearings, Skip Hoists, 
Power Production and Electric Furnaces—Manufac- 
turers’ Exhibit Includes Electrified Foundry 


UFFALO was this week the scene 

of the annual gathering of the As- 
sociation of Iron and Steel Electrical 
Engineers, who met on Monday to Fri- 
day, Sept. 24 to 28. The most striking 
feature of the convention was the ex- 
hibits made by manufacturers of equip- 
ment used in this industry. Each year 
the association attracts in greater de- 
gree the interest of exhibitors, and a 
very striking feature this year was 
a completely electrified foundry in oper- 
ation at the Broadway Auditorium, 
where the exhibition was staged. This 
was made possible by the co-operative 
effort of several manufacturers, and the 
installation included an electric furnace, 
molding machines, air hammers, crane, 
cleaning outfit, crushers, grinders, sand 
blast and compressors. Two heats 
were conducted each day and commer- 
cial castings were produced. 


VIEWS ON STANDARDIZATION 


The technical sessions of the conven- 
tion were interesting and covered a 
wide variety of subjects. On Monday 
afternoon committee reports were heard 
and that of the standardization com- 
mittee excited a great deal of discus- 
sion. F, W. Cramer in submitting the 
report said that the first thing to be 
done was to get a rating for a motor 
that will mean something. He asserted 
that no one knows what is meant by 
a 25-hp. rated motor, for example, and 
added that the 40-50-degree controversy 
had left motor ratings “higher in the 
air” than ever. He reported that the 
committees of other organizations in- 
vestigating motor ratings were ctom- 
posed too greatly of representatives of 
manufacturers and failed to ascertain 
the viewpoint of motor users. 

The second thing needed to bring 
about standardization, Mr. Cramer said, 
is the selection of a standard list of 
motor sizes, and along with this hold- 
ing-down bolt-hole dimensions and shaft 
diameters should be standardized. In 
controls also standardization is needed, 
as there are now more than ten thou- 
sand control parts in service operation, 
according to the committee; yet, in 
spite of this, there is not any basis 
even for rating contactors, coils for 
resistor tubes or grids. 

The committee said that a big prob- 
lem was encountered in getting the 
co-operation of the members and recom- 
mended more positive co-operation with 
the American Engineering Standards 
Committee. A resolution was passed 
asking the executives of each steel com- 
pany to appoint one of their men, who 
must be a member of the association, 
to act as a standardization committee 
with authority to carry out the commit- 
tee’s decisions. 

The chief reason for a greater degree 
of standardization, in the opinion of the 


committee, was to reduce the carrying 
charges incurred when there are big 
inventories of spare parts. Members 
in general agreed with the committee’s 
recommendations, and Gordon Fox 
added a pertinent thought to the dis- 
cussion when he asserted that the first 
job was to get an agreement among 
the steel-mill electrical engineers as to 
exactly what was desired. After this 
was done, in his opinion, the procedure 
necessary for realizing the expressed 
desires of the engineers could be quickly 
determined. 


BALL AND ROLLER BEARINGS 


On Tuesday morning the report of 
the bearings committee, of which D. W. 
Petty is chairman, gave rise to’an ani- 
mated debate. In general the committee 





EXHIBIT oF FounpDrRY UsIne EL&cTRIC 
FURNACE FOR MELTING AND 
PRODUCING CASTINGS 


recommended the standardization of a 
few sizes of bearings and listed as ten- 
tative suggestions sizes 304, 305, 307, 
309, 311, 314, 317, 320, 323, 329 and 336 
for motors up to 150 hp. A committee 
of representatives of anti-friction-bear- 
ing manufacturers tentatively sug- 
gested the following sizes for motors of 
from 1-hp. to 100-hp. rating: 305, 306, 
307, 308, 309, 310, 311, 312, 314, 315, 
316, 317, 318, 320 and 322. 

The committee stated that there was 
unanimous agreement as to the neces- 
sity for ball and roller bearings in the 
steel industry and added that ball and 
roller bearings should be interchange- 
able. Several members gave support 
to the committee’s recommendations, 
but one member said that his experience 
with ball-bearing motors had proved 
costly as whenever an armature be- 
came grounded it was necessary to re- 
place the bearings. The chief advan- 
tage of the ball and roller bearings 
was the fact that they prevented oil 
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being thrown or leaking upon com. 
mutators and armature coils. 

J. M. Hipple, representing the Electric 
Power Club, said that a committee of 
the Power Club had canvassed motor 
manufacturers and the results showed 
that it would be very difficult to limit 
the number of bearing sizes. He stated 
that the association might overshoot 
the mark in going to ball or roller bear- 
ings as the development was still exper- 
imental and there were good prospects 
of motor designers being able to make 
sleeve bearings that would hold oil for 
three months. 

Other good papers presented on 
Tuesday dealt with motor-operated 
centrifugal pumps, skip hoists for blast 
furnaces and a system of coal and ore 
bridge traverse control against wind 
and “skewage” hazards. 


FOUNDRY ELECTRIFICATION 


The electrification of a foundry was 
the subject of a paper by L. W. Egan 
on Wednesday morning. The author 
stated there was great need of a ra- 
tional and comprehensive engineering 
study of foundry production and main- 
tenance methods. He outlined the 
advantages and disadvantages of elec- 
tric foundry equipment and accented 
the fact that central-station energy 
should be used. 

F. A. Coleman said that of the four 
types of ovens—coke, oil, gas and elec- 
tric—used in core baking, the electric 
offered the best possibilities. Among 
all these agencies electricity only was 
on the decrease as regards price and on 
the increase as regards application. 
He asserted that another element mak- 
ing for a greater use of electric core- 
baking ovens was the fact that the elec- 
tric oven was more accurately and 
readily controlled and eliminated the 
human element to a greater extent 
than any other. 

Mr. Shepard of the Shepard Electric 
Crane & Hoist Company said foundry- 
men had come to no agreement as to the 
relative advantages of alternating cur- 
rent and direct current and pleaded for 
the adoption of direct current for 
cranes. He stated that direct-current 
equipment gave at least 125 per cent 
greater activity and power for service 
than alternating-current installations. 
The tendency to use overload capacity 
in a crane for occasional overloads was 
bad practice, in his opinion, as the op- 
erators soon tried to use the cranes con- 
tinuously on heavy loads and this re- 
sulted in a decrease in service reliabil- 
ity. He also recommended the use of 
factors of safety in design based on the 
elastic limit instead of the ultimate 
strength. 


NEW OFFICERS 


Further proceedings of the convention 
will be printed next week. Officers 
of the association for the ensuing year 
were elected as follows: President, R. 5. 


Shoemaker, Middletown, Ohio; vice- 
president, A. C. Cummings, Pittsburgh; 
secretary, J. F. Kelly, Pittsburgh; 


treasurer, James Farrington, Steuben- 
ville, Ohio. 
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Test Results on “Romex” Released 


Electrical and Physical Tests Made by Electrical Testing Laboratories 


—Various Similar Materials 


Compared—Decision as to 


Trial Installation to Be Made Next Monday 


HE question as to whether or not 

“Romex,” a flexible, non-armored 
duplex cable manufactured by the Rome 
Wire Company, is to be accorded a 
formal field test through authorized in- 
stallations under special supervision has 
aroused a great deal of interest 
throughout the industry. As reported 
in these columns last week, the matter 
comes up for decision on Oct. 1 before 
the National Fire Protection Associa- 
tion’s sub-committee on new develop- 
ments. The claims for consideration 
are based on a series of tests made 
by the Electrical Testing Laboratories 
of New York. Details of these tests, 
however, have not been made public 
up to this time. In view of the wide- 
spread desire for more actual facts as 


TABLE I—PHYSICAL TESTS OF VARIOUS 


Cc COVE RINGS 


gy-in. Loom ‘‘Romex” 
Tensile strength: 
Fractured, lb. ‘ 282 390 
Elongation, in... .. 6.0 ae 
Loom and 
Crushing: Wire 
Thickness of materials— 
Before test, in. ‘ 0.445 0.355 
After test, in. 0.225 0.312 
Net compression, in. 0.220 0.043 
Voltage breakdown 5,000? 26,500 
Abrasive blows: 
Net compression, in. 0.140 0.040 
Voltage breakdown 5,100 24,800 
Penetration: #7-in. Loom 
Screw driven at: 
Right angles, Ib... .. ; 100 135 
Parallel, lb... ... AP 122 200 
Twisting strains 
Protective armor fractured, 
turns. ...<. 8 7 





to the performance of this material, 
the ELECTRICAL WORLD has obtained the 
release of the following data from the 
Electrical Testing Laboratories report, 
showing the results of their experi- 
ments with “Romex” and other compar- 
able materials. 

Voltage breakdown tests are given 
in Table II. The result in each case is 
the average of five tests made on 
samples while normally dry and just 
after immersion in water for twenty- 
four hours. In the tests on distorted 
samples the samples were tightly 
wound around a gas pipe. 

To determine the effect of electric 
ares, the copper of one wire in each 
sample was exposed by rasping out 
a very small concave opening in the 
protective armoring or wall of material 


GS SS SSS 





Test 


Voltage breakdown between conductors.........-.+ 

Voltage breakdown to grounded sheath 5S wld 
oltage breakdown of distorted samples 

Voltage tests at crossovers*. ; 


_ 
— 


* For this test standard type R wire was tied at right angles to each conductor or tube. 


and in the insulation, the are being 
established by a carbon pencil con- 
nected to a 110-volt load of 60 amp. 
Following are the results: 











Flame Then 
Material Arc Brokenin Sustained For 
fein. a ee 17 seconds 67 seconds 
rmored cable........ 17 seconds 65 seconds 
wet 17 seconds Osec ynd 


“‘Romex” cable 


A similar series of tests was made 
by driving a nail into loose contact 
with the copper, with the following 
result: 








Flame Then 


Material Are Brokenin Sustained For 
wy-in. loom: .......... 3 seconds 62 seconds 
Armored cable. . 14seconds 51 seconds 

“Romex”’ cable. . 7 seconds 0 second 








METALLIC AND NON-METALLIC WIRE 








Flat Armored 


Double- -Strip Single-Strip 

Armored Cable Armored Cable Cable 
361 800 455 

20.3 3.5 6.0 
0.605 0.582 0.420 
0.375 0.358 0.318 
0.230 0.224 0.102 
6,300 5,000? 2,000 
0.220 0.110 
21,800 5,600 
644 600 675 
850 730 780 
54 8} 





Several of the more important phys- 
ical tests on armored cables are given 
in Table I. These include tensile 
strength, crushing, abrasive blows, 
penetration and twisting strains. In 
the abrasive test the samples were sub- 
jected to blows by a weight being 
dropped from six different heights. The 
weights of the blows translated into 
foot-pounds were 20.4, 32.1, 42.8, 53.5, 
64.2 and 74.9, and the net compression 
given in the table is that after the 
last blow. For the penetration test a 
screwdriver was forced into the cov- 
ering until it made contact with the 
copper conductor. 

The Underwriters’ Laboratories 
standard flame test as established for 
flexible non-metallic tubing was used 
to determine the fire-resistance qual 





TABLE II—VOLTAGE BREAKDOWN TESTS OF DIFFERENT TYPES OF WIRE ARMORINGS 
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ities of “Romex” and 3%-in. loom with 
the following results: 








Condition 
Slightly discolored 
Blackened by flame 
Blackened by flame 
Slightly charred 
Considerably charred 

Condition 

Blistered 
Badly blistered 
Blistered and split 
Blazing to height of 3 in. 
Blazing and broken in two 


Romex 


End of first 15 seconds 
End of second 15 seconds 
End of third 15 seconds 
End of fourth 15 seconds 
End of fifth 15 seconds 


yin. loom 


End of first 15 seconds 
End of second 15 seconds 
End of third 15 seconds 
End of fourth 15 seconds 
End of fifth 15 seconds 





Various tests were made to deter- 
mine the danger due to accidental nail 
punctures. In all tests made either the 
nail was deflected or it did not come into 
contact with both wires. A series of 
1,000 bends of 1-in. radius alternately 
made in two directions through an arc 
of 180 deg. did not break, displace or 
separate any of the several walls of 
the protective armorings of the cable. 
Then a second series of flatwise bends 
was made in which a 6-lb. weight was 
hung on the lower end of the test 
sample, the machine being set so that 
this weight threw a sharp jerk on the 
sample at the end of each 90-deg., 1-in. 
bend and the conductors being spliced 
at the lower end of the sample and 
cut into one leg of the motor-feed cir- 
cuit at the upper end so that a break 
in the copper anywhere would stop the 
motor. The average number of bends 
of seven samples tested in this manner 
until the copper broke was 281. 





Overhead Construction Theme 
at Grand Rapids 


Overhead line construction was the 
subject of the first paper presented 
on Thursday, Sept. 20, the third day 
of the convention of the Michigan Elec- 
trie Light Association at Grand Rapids. 
In this paper B. L. Huff of the Con- 
sumers’ Power Company discussed the 
provisions of the Safety Code of the 
National Bureau of Standards affecting 
the strength of pole and wire, proper 
clearances, joint use of lines, railroad 
crossings, transformer installations and 
other points. Mr. Huff said that a new 
line should be built with permanence 
and low operating expense in view and 
that durability, safety and reliability 
should not be sacrificed to cost. M. F. 
Toeppen, chief engineer Michigan Pub- 
lic Utilities Commission, gave an in- 
terpretation of the new service rules 
of the commission and announced that 
there will be a final hearing on these 
standards on Oct. 16. R. C. Loughead, 
chief engineer Michigan Inspection Bu- 
reau, discussed the Safety Code. 








Two j,-in. 
Looms 
and Wire 


Armored 
Cable 


Unprotected 
Code Wire 


Cab 
Dry Wet Dry Wet Dry Wet Dry 


““Romex” 


Porcelain Porcelain Porcelain 


ubes Cleats Kno 


le F 
Wet Dry Wet Dry Wet Dry Wet 


41,760 33,380 51,180 33,740 37,100 36,340 75,220 70,900...... .. 
20,180 16,200 23,680 17.900 17,840 17,640 38.800 33,760 37,520 25,580 28,280 18,740 26,320 16,640 
20,780 15,960 33,080 19,540 19,760 18,500 35.640 32,320 


45,660 34,400 49,440 36,340 57,060 42,820 57,060 42,820 58, 520 42,020 
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Coal Commission’s Report Not Radical 


Its Concluding Recommendations Propose Interstate Commerce 
Commission as Supervisory Body, but Look for Reform 
to Come from Within the Industry Itself 


Can ea supervision of 
the coal industry through a new 
division of the Interstate Commerce 
Commission is proposed in the final 
report of the United States Coal Com- 
mission, which ceased its statutory ex- 
istence at midnight on Sept. 22. 

Besides authority to obtain and 
publish facts relative to costs, profits, 
investments and wages, this new agency 
under the legislation suggested would 
possess broad regulatory power through 
licenses issued to operators, whole- 
salers and middlemen. Consolidations 
of bituminous coal companies would be 
encouraged but with financing arrange- 
ments subject to governmental ap- 
proval. In times of emergency it is 
recommended that the coal division of 
the Interstate Commerce Commission 
shall act as federal fuel distributor, 
with authority over transportation and 
distribution of coal under the direction 
of the President. The attitude that the 
United States courts would take on all 
the points involved cannot be predicted, 
though the commission believes the 
proposed legislation would be sustained. 

The Coal Commission also recom- 
mends that the Geological Survey shall 
continue to gather data relative to pro- 
duction’ of coal, that the Bureau of 
Mines shall continue to deal with ques- 
tions relating to safety in coal mining 
and the quality of coal, and that ques- 
tions relative to labor conditions shall 
be taken care of by some other agency, 
such as the Department of Labor. 


NoN-LEGISLATIVE REMEDIES 


“Self-regulation under governmental 
supervision” sums up the scope of this 
final report. Emphasis is put on the 
conviction that the industry can reform 
itself from within, and the remedies 
proposed are largely non-legislative in 
character. 

Overdevelopment, irregularity of 
operation and consequent enforced idle- 
ness of miners and of invested capital 
constitute, in the commission’s opinion, 
the chief evils in the bituminous indus- 
try. Very definite control over these 
evils can be exercised by the Interstate 
Commerce Commission under existing 
law, the commission insists. The Inter- 
state Commerce Commission already 
has the power, the Coal Commission 
believes, to withhold transportation 
facilities from mines in the public in- 
terest. By concentrating car supply 
at places where it can be used to best 
advantage during emergencies the best 
interests of the country could be served. 
In that way regularity of production 
and storage can be secured. It is in the 
carrying out of this plan that the licens- 
ing of operators and wholesalers is 
suggested. 

Important things which the commis- 
sion wants the industry to do are the 
revision of some of its distribution and 
transportation practices, more use of 


engineering talent, better methods of 
conducting employer-employee business 
affairs, better forms of wage contracts 
and better contracts for the sale of 
coal. Action by the industry itself 
along such lines is where the commis- 
sion pins its hope rather than on the 
exercise of compulsion from a Wash- 
ington bureau. 





Engineering Council Is to 
Discuss Coal Situation 


America’s coal problem will be 
brought before the engineers of the 
nation at Rochester, N. Y., Oct. 12 and 
13, when, it is announced by President 
Mortimer E. Cooley, the executive 
board of the American Engineering 
Council of the Federated American En- 
gineering Societies will convene for a 
discussion of pressing social, industrial 
and scientific questions. Of chief in- 
terest will be a report of the federa- 
tion’s committee on coal storage, which 
has been conducting a study in co- 
operation with 107 local committees all 
over the country. Characterizing the 
investigation, a statement by the fed- 
eration declares that the engineers 
“are not viewing the storage of coal 
as a practice which should be adopted 
on any basis other than that of sound 
economic judgment.” 





N E. L. A. Commercial Men to 
Study Industry Problems 


The N. E. L. A. Commercial National 
Section, in a series of executive com- 
mittee and bureau meetings just held, 
adopted as the policy for the year’s 
work a combination of the usual bureau 
reports covering experience and prac- 
tice into a single commercial progress 
report. The geographic section bureaus 
will be asked to assume the responsi- 
bility for covering the record of the year 
in detail, each for its own section. These 
complete reports will be available for 
use at geographic conventions. Copies 
of the reports are to be sent to the 
national bureaus to be abstracted and 
condensed by them into sections of the 
combined commercial progress report 
of the year. It is believed that this will 
serve to free the national bureaus for 
the study of definite industry problems. 

The Power Bureau has decided to 
embark upon a national power survey 
and plans to set up a three years’ pro- 
gram to insure the carrying out of the 
plan. An appropriation has been ap- 
plied for to enable it to employ a paid 
secretary. The Power Bureau will also 
make a serious study of the value of 
electric heating business as compared 
with motor load and endeavor to de- 
velop definite ratios which will carry 
conclusive evidence to the executive. 

The Appliance Bureau announced that 
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it would carry forward the study of 
experience and practice in the com. 
pensation of salesmen which was in. 
itiated last year, and also make a survey 
of electric domestic cooking and heat- 
ing and of the possibilities for the de- 
velopment of the refrigeration market, 

The Vehicle Bureau will make its 
major work of the year a thorough 
survey of the reasons why the progress 
of the electric vehicle is being retarded, 
The bureau believes that there exist 
two fundamental obstacles to the de- 
velopment of electric transportation at 
the present time—first, a lack of knowl- 
edge in the central-station industry of 
the value of the vehicle load, which has 
resulted in indifference and sometimes 
active opposition on the part of central- 
station officials; second, destructive 
sales competition between various man- 
ufacturers of vehicles and batteries, 
The bureau will undertake to form a 
competent committee to make the in- 
vestigation and report, under the chair- 
manship of a central-station executive 
of national reputation, and will an- 
nounce the personnel of this committee 
at the next meeting of the executive 
committee of the national section, which 
will be held at Salt Lake City on Nov. 
21 and 22, Another meeting has been 
scheduled for St. Louis on Feb. 27 and 
28, 1924. 





Power Plant at Great Falls, 
S. C., Completed 


The Dearborn power plant of the 
Southern Power Company at Great 
Falls, S. C., has been completed and is 
in readiness for operation. The maxi- 
mum capacity of the plant is 60,000 
hp. Work is progressing on the com- 
pany’s Mountain Island plant and it 
will probably be completed about the 
first of the year. The estimated capac- 
ity of the latter plant is 80,000 hp. In 
order to facilitate distribution the 
company is building a transmission line 
from Great Falls to Gaston County. 

All the power to be developed by the 
new plants was sold soon after the 
plans for building were projected, and 
the company now has many applica- 
tions for power that it cannot fill. In 
this connection the return of Presi- 
dent J. B. Duke from Europe has re- 
vived talk of building more plants. 
There is, however, no official announce- 
ment of impending building projects, 
and it is pointed out that building costs 
are as high now as they were last 
spring, when the great expense involved 
led to the discontinuance of plans to 
develop another unit on the Catawba 
River and a general suspension of con- 
struction activities. 

Although the Southern Power Com- 
pany’s huge reservoir at Bridgewater is 
full to overflowing, as are all the other 
reservoirs of the company on_ the 
Catawba, there is a possibility of 4 
power shortage, like that of last year, 
affecting industrial plants, according 
to Vice-president C. I. Burkholder, who 
has informed users of power that rain- 
fall during August and July in the 
mountain section was deficient, 
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Four Hundred Meet at Dixville Notch 


Light and Power Company Executives Consider Vital Problems of 
the Industry—Customer Ownership Urged as Universal 
Policy—Advances in Technical Practice 


NTENSE interest felt in several 

vital problems of the central-station 
industry accounts for the attendance 
of more than four hundred at the forty- 
second convention of the Association of 
Edison Illuminating Companies, held 
at the Balsams, Dixville Notch, N. H., 
on Sept. 17-22. This convention was 
by far the largest this association has 
held. The tone of the entire conven- 
tion indicated a sense of realization of 
the immense development taking place 
within the industry for which these men 
are so largely responsible and also of 
the greater demands which will be 
placed upon the industry and the op- 
portunities presented thereby. Dis- 
cussions naturally ranged around the 
problems now confronted and soon to 
be encountered. 

In his presidential address Matthew 
S. Sloan pointed to the stability of the 
financing of public utilities, particularly 
light and power companies. The light 
and power industry, he said, has de- 
veloped to such a sound state that, as 
indicated by several financial author- 
ities, it can procure its funds at less 
cost than most ordinary industrial 
enterprises. A word of advice was 
uttered by President Sloan when he 
pointed to the large amount of indus- 
trial power load being taken by power 
companies. He called attention to the 
fact that great blocks of power load 
from large industrial concerns meant 
that central-station output and revenue 
would more and more depend on the 
business cycle and that central-station 
executives must study the cycles of 
business behavior and plan their de- 
velopments and financing with refer- 
ence thereto. Mr. Sloan emphasized 
the stability inhering in a policy of 
customer ownership and urged that it 
become a universally accepted business 
policy in the central-station industry. 


ADVANCES IN TECHNICAL PRACTICE 


Principal interest on Tuesday cen- 
tered in the report of the prime movers 
committee, which pointed to a definite 
advance in turbine practice as indicated 
by the fact that base-load machines 
are used more than 84 per cent of the 
time as compared with the 78 per cent 
figure of last year’s report. The com- 
mittee included among other matters 
a valuable discussion on higher steam 
pressures, summarizing its conclusions 
as follows: “At present we are not 
justified in considering a temperature 
much above 700 deg. Fahr., but we may 
consider with more or less equanimity 
any pressure thus far suggested.” 

At Wednesday’s sessions a discussion 
on reserve capacity in various parts 
of the system served to emphasize the 
already known fact that conclusive 
data or statistics for any generaliza- 
tion on this subject have never been 


developed, if, indeed, they can be. A 
similar discussion on various phases of 
standardization served to emphasize 
the fact that conclusions as to ap- 
plicability to one community or system 
of practices found possible or desir- 
able in another community or system 
must not be drawn. A desire to ar- 
rive at certain standards for voltages 
and for other practices was voiced, and 
the resultant savings possible were 
pointed out. 

A subject of keen interest was the 
high-voltage cable question, discussion 
on which was opened by D. W. Roper’s 
paper presenting a survey of European 
and American practices in preparing 
specifications for and in testing high- 
voltage cables. 

Among other addresses of interest 
Wednesday evening was one on “Indus- 
try and the Man” by Charles A. Eaton, 
who made an earnest and effective 
appeal for more intimate attention on 
the part of executives to the problems 
of industrial employment. 


HARTFORD’s MERCURY TURBINE 


At Thursday morning’s session the 
feature was an illustrated lecture by 
W. L. R. Emmet on the development 
of the mercury turbine installed by the 
Hartford (Conn.) Electric Light Com- 
pany. This turbine, as already noted in 
these pages, has just gone into service. 
Mr. Emmet traced the development and 
gave the technique of the boiler which 
had made it possible to apply to com- 
mercial operation the new principle of 
extending the temperature range in 
power production to gain increased 
economy. 

E. W. Rice, Jr., gave an entertain- 
ing and instructive talk about a four 
months’ trip in Europe taken by him- 
self and Dr. W. R. Whitney to in- 
vestigate the progress of research and 
scientific development on that con- 
tinent. 

Progress reports only were heard 
from the committees on power factor 
and on rates. These reports enunciated 
facts and raised questions for discus- 
sion without stating definite conclusions 
or making definite recommendations. 

The report of the committee on 
residence lighting was a valuable one 
and brought to a conclusion the analysis 
actually made in 1922, with the data 
reviewed, re-evaluated and analyzed. 
It will be recalled that certain test 
houses were studied in six or seven 
cities and that estimates were made 
by actual consultation with several 
thousand householders. The commit- 
tee has now reached the conclusion 
that the proportion of total residence 
consumption of electricity which is at- 
tributable to appliances lies between 
17 and 20.6 per cent. Discussion in- 
dicated, however, that, from experience 
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with fully electrified houses, opportu- 
nity exists to turn the tables and make 
appliances responsible for four or five 
times as much energy consumption as 
lighting. An abstract and analysis of 
the figures used by the committee in 
arriving at its decisions will be printed 
in an early issue of the ELECTRICAL 
WORLD. 

The annual report of the lamp com- 
mittee, presented by its chairman, John 
W. Lieb, indicated the continued ap- 
proach *oward perfection which the 
lamp-manufacturing companies ‘are 
making aided by the testing and crit- 
icism of the association. 

In a short paper on residence rates 
D. C. Jackson raised some specific ques- 
tions which added to the general dis- 
cussion of the rate question originally 
presented by the committee on rates. 


DOMESTIC REFRIGERATION 


At Friday’s session the committee 
on domestic electric refrigeration 
pointed most effectively to the opportu- 
nities for load which the electric refrig- 
erator presents. Discussion showed an 
intense interest in the subject on the 
part of the companies and a belief 
that the art of electric refrigeration 
is in a developmental stage and that 
much is to be expected from it. The 
committee on metering and service 
methods indicated developments during 
the year, and the committee on mer- 
chandising policy, in reporting prog- 
ress, made it evident that it would not 
be able to draw any definite conclusions 
from its studies until more time had 
elapsed in which to obtain analyses 
under the new system of accounting 
proposed by the National Electric Light 
Association. 

At the session on Saturday morning 
the net result of a discussion on the 
relations with the Bureau of Standards, 
with the American Engineering Stand- 
ards Committee, and also with the Na- 
tional Fire Protection Association, was 
a portrayal of the work of these bodies, 
a presentation of the manner in which 
their work affects the electrical indus- 
try as a whole and the central-station 
industry in particular, and an appeal 
to the central-station executives to take 
a more direct and intimate interest 
in them. 

A symposium on “service wrinkles” 
brought out individual methods used by 
several companies in working out prac- 
tices to give more rapid service to new 
customers and better service to all 
customers. 

NEw OFFICERS 


The following officers were elected 
for the coming year: President, John F. 
Gilchrist, vice-president Commonwealth 
Edison Company, Chicago; vice-presi- 
dent; Samuel Ferguson, vice-president 
Hartford Electric Light Company; 
treasurer, Horace P. Liversidge, assist- 
ant chief engineer Philadelphia Electric 
Company; secretary and _ assistant 
treasurer, P. S. Millar, general man- 
ager and secretary Electrical Testing 
Laboratories. The executive committee 
will contain, in addition to the officers, 
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Charles L. Edgar, W. W. Freeman, 
Samuel Insull, John W. Lieb and J. B. 
McCall. 

The usual enjoyable entertainment 
features of the association’s conven- 
tion, augmented this year by a bal 
masqué, added materially to the pleas- 


ure of the delegates and guests. 
—_——»>——_ 


American Capital in Italian 
Enterprises 


Aldred & Company of New York 
have just completed a loan of $2,000,000 
to the Edison Company of Milan, Italy. 
Negotiations have been under way for 
some time involving loans not only to 
the Milan company but to others in 
the northern section of Italy. For the 
present all other negotiations have been 
dropped pending the complete adjust- 
ment of the difficulties between Italy 
and Greece. 

The loan to the Milan company still 
awaits the action of the Italian Minis- 
ter of Finance. By a recent enact- 
ment of the Italian government foreign 
capital is exempted from taxation, but 
not until the Minister of Finance is 
satisfied that all of the provisions of 
the act have been complied with. 

At the present time there is a short- 
age of energy throughout northern 
Italy, and although interconnection be- 
tween the various power companies is 
extensive, the demand is greater than 
the supply. The Milan Edison Com- 
pany has under construction a new 
hydro-electric station, and energy from 
this ought to be available in a year; 
but it is expected that by that time the 
demand will have so grown that it will 
still be impossible to satisfy it. 

Dillon & Read of New York are in- 
terested in large projects in Sicily. So 
far the work has been chiefly civil engi- 
neering in character, but electrical 
work is also in contemplation. Owing 
to political conditions, however, all 
work has been held up. 





Local Leagues to Set Up a 


National Organization 


At the concluding session of the 
second annual conference of local elec- 
tric leagues, held at Association Island, 
Henderson Harbor, N. Y., last week, 
definite action was taken toward the 
establishment of a national direction 
for the promotion and co-ordination of 
local bodies of electrical men. The 
three following resolutions were unan- 
imously passed: 


Resolved, that a committee be appointed 
by the chair to consider and as soon as 
expedient submit to the local electric 
leagues in all cities, and to the Society for 
Electrical Development, the Joint Commit- 
tee for Business Development, the National 
Electric Light Association, the Electrical 
Manufacturers’ Council, the Association of 
Electragists, the Electrical Supply Jobbers’ 
Association, the Lighting Fixture Manu- 
facturers’ Council of America, the Associa- 
tion of Washing Machine Manufacturers, 
the Vacuum Cleaner Manufacturers’ Asso- 
ciation, the Illuminating Glassware Guild 
and other associations and interests within 
the industry, a plan for league organiza- 
tion and development that will provide 
for an organized co-ordination and co- 
operation of national scope, to the end 
that a constructive program may be evolved 
that may win the support of all branches 
of the electrical industry. 
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Resolved, that another conference of 
local electric leagues, to be known as Camp 
Co-operation IV, be held next year on 
Association Island in September at a con- 
venient date before the closing of the island. 

Resolved, that the Society for Electrical 
Development be requested to act in the 
interim for the leagues, to promote league 
activities throughout the country, and to 
make the necessary arrangements with 
the Association Island Corporation and 
other preparations to insure the success 
of Camp Co-operation IV next year. 


The appointment of this national 
organization plan committee will be 
announced at an early date by Chair- 
man W. E. Robertson through the 
Society for Electrical Development. 





Empire State Association 
Arranges Program 


For its annual meeting on Monday 
and Tuesday, Oct. 8 and 9, to be held 
at the Lake Placid Club, Lake Placid, 
N. Y., the Empire State Gas & Electric 
Association has adopted the business 
program printed below. There will be 
an entertainment program covering the 
period from the previous Saturday, 
Oct. 6, and including an informal dance 
on that evening and a golf tournament 
on Monday afternoon. The annual 
banquet and the president’s reception 
and dance will be held on Monday 
evening. 


MONDAY, OCT. 8, 10.30 A. M. 
President’s address; report of treasurer 
and auditing committee; report of secre- 
tary; report of rural-lines committee, Bert 
Shepard; report of transmission-lines 
committee, E. P. Peck; report of inductive 
co-ordination committee, John C. Parker; 
address, “Utility Management and Utility 
Securities,” George E. Stevenson, Society 
for Savings, Hartford, Conn.; address by 
O. C. Merrill, secretary Federal Power 
Commission. 


TUESDAY, OCT. 9, 10 A.M. 

Report of accounting committee, H. O. 
Palmer; report of advisory rate committee, 
F. B. Steele; report of New York State 
Committee on Public Utility Information, 
M. S. Sloan; address, ‘‘Municipal Regula- 
tion Fallacy,” Carl D. Jackson, past-presi- 
dent National Association of Railway and 
Utilities Commissioners; address, ‘‘The 
Psychology of Leadership,” Dr. Murray 
Bartlett, president of Hobart College; elec- 
tion of officers. 


The nominating committee will pre- 
sent the following nominations for 
officers and members of the executive 





committee: For president, S. J. Magee; 
for first vice-president, M. S. Sloan; 
for second vice-president, E. C. Scobell; 
for treasurer, W. J. Welsh; for mem- 
bers of the executive committee to 
serve three years, M. J. Brayton, H. L. 
Mann, H. M. Brundage and Frank W. 
Smith. 





Program of Utilities Section 
of Safety Council 


The Public Utilities Section of the 
National Safety Council, meeting at 
Buffalo in the Statler Hotel, will hold 
sessions on Oct. 2 and 4 and will have a 
joint meeting with the Electric Railway 
Section on Oct. 3. 

On Oct. 2 C. J. Rutland, Texas Power 
& Light Company, will discuss “Acci- 
dent Causes and Remedies,” with dis- 
cussion by H. W. Moses, Edison Elec- 
tric Illuminating Company of Boston, 
and Harry Lucas, Philadelphia Electric 
Company. There will also be a discus- 
sion on the elimination of hazards in 
by-product plants. 

On Oct. 4 H. J. Burton, Consumers’ 
Power Company, will talk on “The 
Hazards of Improper Radio Installa- 
tion,” with discussion by George Opp, 
Detroit Edison Company; H. W. Lueck, 
Commonwealth Edison Company, and 
L. C. F. Horle, Federal Telephone & 
Telegraph Company. J. A. P. Crisfield, 
vice-prcsident United Gas Improvement 
Contracting Company, Philadelphia, will 
speak on “The Prevention of Accidents 
During Construction of Gas and Elec- 
tric Plants,” and W. A. Jackson of Chi- 
cago, Wills Maclachlan of Toronto and 
E. A. Goff of Chicago will participate in 
the discussion. 

At the joint meeting on Oct. 3 W. J. 
Canada, N. E. L. A. director of engi- 
neering, will give an address on “Valua- 
ble Sources of Information on Accident 
Prevention Not Generally Utilized.” 
R. M. Searle, president Rochester Gas 
& Electric Corporation, and S. Russell 
Bowen, vice-president Washington Rail- 
way & Electric Company, will speak at 
the joint luncheon. 


— a 


LECTRIC illumination takes night 
events of every kind into its catholic 
scope. The picture shows how the 
lighting was concentrated on the ring 
at the recent Dempsey-Firpo pugilistic 
contest at New York. The general 








lighting of the field area was taken 
care of by floodlamps mounted at 
various points of the roof of the grand 
stand. The photograph is supplied by 
the illumination bureau of the West- 
inghouse Lamp Company. 
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Brief News Notes 





Laurel (Md.) Municipal Plant Sold 
to Annapolis Company.—The Maryland 
Public Service Commission has signed 
an order permitting the sale of the 
municipal electric lighting and power 
plant at Laurel, Md., with its rights 
and franchises, to the Annapolis & 
Chesapeake Bay Power Company. 





Burlington (Vt.) System Enlarged.— 
The Burlington (Vt.) Light & Power 
Company has purchased the distribut- 
ing system of the Powers Electric 
Company, which serves about 350 cus- 
tomers in the Williston, Richmond and 
Jonesville districts. The Powers com- 
pany has purchased energy from the 
Burlington company for ten years. 





Alabama Power Company to Make 
Kva. Demand a Rate Factor.—Permis- 
sion has been granted by the Public 
Service Commission of Alabama to the 
Alabama Power Company to incorpo- 
rate in its power rates a readiness-to- 
serve charge based on kva. demand, 
this charge to be in addition to the 
regular kilowatt-hour rate for energy. 





Poughkeepsie (N. Y.) Company Seeks 
Expansion.—The Central Hudson Gas 
& Electric Company of Poughkeepsie, 
N. Y., seeks to purchase the capital 
stock to be issued by the Phillipstown 
Electric Corporation. The last-named 
company is constructing a distribution 
system in the town of Putnam, and the 
energy to be used by it will be pur- 
chased from the Central Hudson com- 
pany. 





“Twin Ports” Gets Under Way.—The 
Twin Ports, the new electrically oper- 
ated and equipped freighter for lake 
and canal service built by the McDougall 
Terminal Warehouse Company, from 
designs of H. Penton, Cleveland, and 
intended to run from Duluth to New 
York, has been put in service. A sister 
ship, the Twin Cities, will soon be ready. 
These boats, the first of their kind, were 
described in the, ELECTRICAL WorLD 
for July 14, page 91. 





Muskogee Plant’ Near Completion.— 
Rapid progress is being made in con- 
structing the 30,000-kw. steam plant of 
the Oklahoma General Power Company 
being built on the Arkansas River at 
Muskogee. This Oklahoma General 
Power Company is a subsidiary of ‘the 
Oklahoma ‘ Gas" '‘& “Electric Company, 
which wilF operate this new plant’ under 
a long-term lease. The structure is 
nearly completed and the equipment is 
being installed. The plant is expected 
to be in operation before winter. It 
\s designed to utilize either coal or oil 
for fuel. 
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A Virginia Merger.—The Spotsyl- 
vania Power Company of Fredericks- 
burg, Va., has purchased the Knox 
Mill, the Bridgewater Mill and the 
Rappahannock Electric Light & Power 
Company to be run under one manage- 
ment. This purchase by the Spotsyl- 
vania Power Company insures to that 
company the entire ownership of all the 
water power of the river at and above 
Fredericksburg for many miles and is 
a step toward the realization of a local 
desire for the complete development of 
the water power of the Rappahannock 
River and its application to the indus- 
trial development of Fredericksburg 
and vicinity. 





Orange County (N. Y.) Plants Desire 
to Amalgamate——The Orange County 
(N. Y.) Public Service Corporation and 
the Orange County Hydro-Electric Cor- 
poration have applied to the Public 
Service Commission for permission to 
transfer their franchises, works and 
system to the Orange County Public 
Service Company, Inc. The Orange 
County Public Service Corporation has 
electric light and power plants in Mid- 
dletown, Port Jervis and Deer Park. 
The generating plant of the Orange 
County Hydro-Electric Corporation is 
on the Mongaup River, in Sullivan 





County. 
Yosemite Power Company Gets 
Water Permit.—The Federal Power 


Commission has granted a permit to 
the Yosemite Power Company of San 
Francisco for the development of hy- 
dro-electric power on the south and 
middle forks of the Tuolumne River, 
near Groveland, Cal. The company pro- 
poses to construct two reservoirs for 
equalizing the flow of these streams 
and to erect two power plants, one using 
the water under a head of 630 ft. and 
the other using the same water under 
a head of more than 1,900 ft. The in- 
stalled capacity of the two plants will 
be in excess of 30,000 kw. 





Push-Button Control of Yacht’s 
Steering Gear.—The Wanda II., a 61-ft. 
motor yacht equipped with the first 
electrical push-button control ever 
adapted to marine craft, was, at the 
conclusion of the official trial of the 
device off Bridgeport, Conn., last week, 
pronounced a “convincing success.” The 
yacht was controlled during the test 
by push-buttons on the. bridge. These 
regulated an electric motor in the stern, 
which in turn controlled a:new type of 
rudder inclosing the propeller of the 
craft within two concave leaves, ad- 
justment of which produced “full speed 
ahead,” “stop” and “reverse” without 
changing engine gear. 





Spartanburg,.S. C., Has New Source 
of. Power Supply.—The Manufacturers’ 
Power Company, headed by Walter S. 
Montgomery, president of the Spartan- 
burg Mills, announces that it is now 
ready to supply Spartanburg, S. C. with 
electrical energy. It thus enters the 
local field in competition with the South 
Carolina Gas & Electric Company, in- 
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stead of merely seeking, as was at first 
supposed, power for the mills asso- 
ciated with it. The Manufacturers’ 
Power Company owns four water- 
power properties on Green River in 
North Carolina, with aggregate power 
possibilities of 100,000 hp. The origi- 
nal development of the company is at 
Tuxede, and a second development at 
Turner Shoals is being pushed to com- 
pletion at a total cost of more than a 
million dollars. The company already 
supplies power and light to the towns 
of Greer, Landrum, Duncan, Wellford, 
Cheenee, Gramling, Tryon, Saluda and 
Hendersonville. 


Associations and 


Societies 





Electrical Co-Operative League of 
Denver.—Manufacturer members of this 
body took definite action looking toward 
the permanent organization of that 
group at a recent meeting of their divi- 
sion. They intend to hold more fre- 
quent meetings and to develop a line 
of action whereby definite assistance 
can be rendered the league in its work 
for wiring and lighting and in the main- 
tenance of its information bureau. 





Atlanta Section, A. I. E. E., Elects 
Officers —Cherry L. Emerson, chief 
engineer and vice-president’ of Robert 
& Company, industrial engineers of 
Atlanta, has been elected chairman of 
the Atlanta Section of the American 
Institute of Electrical Engineers for the 
ensuing year. Other officers named 
were F. B. Davenport of the Georgia 
Railway & Power Company, vice-chair- 
man, and H. N. Pye of the Southern 
Underwriters, secretary and treasurer. 





Coming Meetings of Electrical and 
Other Technical Societies 


{A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

National Safety Council—Buffalo, Oct. 1-5. 

American Institute of Electrical Engineers 
—Pacific Coast convention, Del Monte. 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. 

Empire State Gas and Electric Association 
—Lake Placid, N. Y., Oct. 8-9. C. H. B. 
Chapin, Grand Central 
York. 


Association of Electragists International— 
Washington, Oct. 8-13. Farquson John- 
son, 15 West 37th St., New York. 

American Electric Railway Association— 
Atlantic City, N. J., Oct. 8-13. J. W. 
Welsh, 8 West 40th St., New York. 

West Virginia-Kentucky Association of 
Mine, Mechanical and Electrical En- 
gineers—Huntington, W. Va., Oct. 19-20. 
Herbert Smith, Robson-Prichard Blidg., 
Huntington. 


Telephone Pioneers of America—Atlantic 
City, N. J., Oct. 19-20. 


Electric Power Club—French Lick Springs. 
Ind., Nov. 19-22. S..N. Clarkson, B. F. 
Keith Bldg., Cleveland. 

Southeastern Division, N. E. L. A.—Tampa. 

la., Nov. 20-22. Charles A. Collier, 
Georgia Railway & Power Company, 
Atlanta, Ga, 

American Society of Mechanical Engineers 
—New York City, Dec. 3-6. C. W. Rice, 
29 West 39th St.. New York. 


Terminal, New 
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Recent Court 


Decisions 





Trespasser on Railroad Right-of-Way 
Not Trespasser as to Electric Light 
Company.—Conceding that a child on 
a railroad right-of-way was a trespasser 
as to the railroad, he was not a tres- 
passer as to an electric light company 
maintaining its poles and wires on the 
right-of-way. So announcing, the St. 
Louis Court of Appeals sustained a 
verdict for the plaintiff in Grady vs. 
Louisiana Light, Power & Traction 
Company, where damages were awarded 
for the death of a five-year-old child 
who wandered on the right-of-way and 
came into contact with an improperly 
insulated broken electric light wire. The 
court held that a prima-facie case of 
negligence was made out and that the 
burden was on the company to show 
that the wire broke through no fault 
of its servants or agents. (253 S. W. 
203.) * 





Effect on Coal Contract of Fuel Com- 
pany’s Inability to Deliver Whole 
Amount.—In Jackson Hill Coal & Coke 
Company vs. Merchants’ Heat & Light 
Company suit was brought to recover 
a balance due for coal delivered at the 
time of the war shortage, and a coun- 
terclaim was based on an allegation 
that the central-station company did 
not receive its fairly apportioned share 
of the coal actually sold by the fuel 
company. The Supreme Court of Indi- 
ana upheld a verdict for the defendant, 
holding that instructions given by the 
trial court were not erroneous as per- 
mitting defendant to recover on its 
counterclaim on the basis of its alleged 
loss in making up from purchases in 
the open market its entire requirements 
over and above that part supplied by 
the plaintiff, rather than limiting such 
basis of recovery to the quantity of 
coal necessarily purchased elsewhere to 
make up the amount to which defendant 
would have been entitled under a fair 
apportionment. (140 N. E. 532.) 





Testimony of Experts Is Not a Con- 
trolling Factor in Fixing Rates.—De- 
claring that findings of the Public 
Utilities Commission fixing the rates 
to be charged by a public utility should 
not be disturbed by the Supreme Court 
unless they are so manifestly against 
the weight of evidence and so clearly 
unsupported by it as to show misappre- 
hension, mistake or willful disregard 
of duty, the Ohio Supreme Court, in 
Ohio Utilities Company vs. Public Util- 
ities Commission, confirmed the com- 
mission’s findings. An order of the 
commission, the court said, fixing rates 
to be charged by a utility will not be 
upset merely because recommendations 


*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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by experts of the commission were not 
followed in full. The testimony of such 
experts is to be regarded the same as 
that of other witnesses or means of 
gathering information which might be 
weighed and considered by the commis- 
sion. (140 N. E. 497.) 





Perpetual Franchises Illegal in Mis- 
souri.—A decision of great importance 
to Missouri cities in making franchises 
with public service corporations has 
been handed down in the Independence 
division of the Kansas City Circuit 
Court. The court rules that under the 
Missouri constitution cities cannot enter 
into a franchise contract for a period 
in excess of twenty years. The deci- 
sion was made in quo warranto proceed- 
ings brought in the name of the state 
to oust the Warrensburg Light & Power 
Company from a perpetual franchise 
with the city of Warrensburg. The 
court in granting the suit said: “The 
general grant of power intended in the 
city’s charter to make contracts with 
and authorize any person, company or 
association to erect electric light works 
in said city manifestly did not authorize 
the city to grant a perpetual franchise 
or make a perpetual contract for any 
such purpose. The use of the illegal 
franchise did not make it legal, and the 
city having exceeded in this regard the 
powers conferred upon it by the state, 
the state can interfere.” 





Distinction Between Functions of 
Commission and Court.—In its decision 
in Waukesha Gas & Electric Company 
vs. Wisconsin Railroad Commission 
(ELECTRICAL WoRLD, Sept. 15, page 
561), the Supreme Court of Wisconsin 
drew attention in the following terms 
to a fundamental distinction between 
rate proceedings before a commission 
and before a court: “It should be 
borne in mind that we have here dis- 
cussed the present fair value of the 
property of the utility for the purpose 
of establishing a rate base, no other 
question being presented by the record. 
We do not consider questions of ad- 
ministrative policy. As pointed out, 
these matters belong in the field of ad- 
ministrative law. In the effort to find 
the just and reasonable rate which it 
is the duty under the statute to deter- 
mine, the Railroad Commission may 
and should consider many factors 
which do not enter into the question 
presented to the court. Having sole 
regard for the public interest, it may 
appear to the Railroad Commission as 
a matter of policy that the rate should 
be large enough to earn a return which 
will attract capital to the utility field, 
which will readily permit of expansion 
and extension of the utility service 
and keep it in a high state of efficiency, 
which will attract to the utility field 
the best type of sound, economical, ag- 
gressive managerial ability and in 
other ways stimulate productive activ- 
ity which will be for the benefit of the 
public and incidentally for the benefit 
of the investor. Capital is not attracted 
to an enterprise which must constantly 
travel near the financial dead line 
which divides prosperity from bank- 
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ruptcy. The creative genius of man- 
agers is not stimulated by deficits. All 
those and many other considerations 
relate to matters of policy not within 
the judicial field. As has been pointed 
out, it is the duty of the commission to 
declare what is a just and reasonable 
rate, considering not only the rights of 
the parties but within the field pre 
scribed by the Legislature the broader 
questions of public policy which ar 
necessarily involved. It is the duty of 
the court to determine without regard 
to questions of policy whether or not 
the rates when established will permit 
the utility to earn a reasonable return 
upon the present fair value of its plant. 
The problems are entirely different. 
; . It is apparent that the lowest 
possible rate that will pass the consti- 
tutional test is not the just and rea- 
sonable rate the statute prescribes.” 


Commission 


Rulings 


Intangible Elements of Value Must 
Be Considered.—Neither the investment 
nor the reproduction-new theory is to 
be used as the sole criterion of value in 
the finding of a rate base, but all ele- 
ments of value, including going-concern 
value, must be considered, said the Mis- 
souri Public Service Commission in de- 
termining a valuation for the Trenton 
Gas & Electric Company. Due con- 
sideration should be given to intangible 
elements of value, since the cost of at- 
taching business, completing and co- 
ordinating the operating organization, 
demonstrating the value of the service 
to the customer and establishing the 
property as a going concern is as much 
a part of the value as the physical units 
thereof. 





Justice of the Service Charge.—De- 
fending the service charge, the Missouri 
Public Service Commission, in denying 
an increase of rates to the Joplin Gas 
Company, said: “The service charge is 
a uniform charge to all consumers, 
which together with another charge 
based upon the amount of gas consumed 
constitutes the entire rate to be paid. 
The sum of these two charges is such 
that the aggregate collected from all 
consumers is sufficient to pay operat- 
ing expenses, including taxes and de- 
preciation, and a reasonable return on 
the fair present value of the property 
used and useful in rendering service. 
The service charge does not require the 
consumer to pay for something he does 
not receive. The plant must be kept in 
condition to render immediate service 
to each and every consumer whether he 
uses it or not. The consumer who is 
connected to the mains and uses little 
or no gas should be compelled to con- 
tribute his full share of the burden that 
he imposes on the property. The very 
purpose of the service charge is equita- 
bly to distribute this expense among 
the consumers.” 
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Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities o: Men 
Engaged in all Branches of the Electrical Industry 








John F. Gilchrist Heads Edison 
Companies Association 


John F. Gilchrist, vice-president of 
the Commonwealth Edison Company, 
was elected president of the Association 
of Edison Illuminating Companies at 
its meeting last week at Dixville 
Notch, N. H. He had previously been 
its vice-president. Mr. Gilchrist has 
been associated with the Commonwealth 
Edison Company and its predecessor, 





J. F. Gitcurist 





the Chicago Edison Company, during 
his entire business career, which began 
in 1887. He has served the company 
as office boy, assistant to the manager 
of the electric sales department, gen- 
eral contract agent, assistant to the 
president and since 1914 as a vice- 
president. Mr. Gilchrist is also a di- 
rector and a member of the executive 
committee of the Public Service Com- 
pany of Northern Illinois and a vice- 
president, director and a member of 
the executive committee of the Middle 
West Utilities Company. 

The heavy responsibilities which 
these offices have placed on Mr. Gil- 
christ have not deterred him from en- 
gaging actively in the work of the 
electrical associations. He is a past- 
president of the National Electric Light 
Association, to the building up of which 
he has contributed much, and a member 
of the American Institute of Electrical 
Engineers and the Illuminating Engi- 
neering Society. Mr. Gilchrist is a 
native of Chicago and a graduate of 
Lake Forest University. 


—_e——— 

Garrett T. Seely, who recently re- 
signed as vice-president and general 
Manager of the Pennsylvania-Ohio 
Electrie Company of Youngstown and 


its subsidiaries, has allied himself with 
the Yellow Coach Manufacturing Com- 


pany as Western sales manager with 
headquarters at Chicago. Mr. Seely 
had had considerable experience in both 
the steam and electric railway fields 
before taking charge of the properties 
at Youngstown. 

——— eee 


L. A. Magraw Vice-President 
at Macon 


L. A. Magraw, formerly manager and 
treasurer of the utility companies at 
Macon, Ga., has been made vice-presi- 
dent of the companies, retaining his 
position as general manager, but re- 
linquishing that of treasurer to W. E. 
Hauser. The companies affected are 
the Macon Railway & Light Company, 
the Macon Gas Company, the Central 
Georgia Transmission Company and the 
Central Georgia Power Company. R. 
Frank Jones, who has been associated 
with the Macon companies for some 
time, was appointed secretary and 
‘assistant treasurer of the three com- 
panies first named and secretary of the 
Central Georgia Power Company. The 
ehanges, which were made Sept. 20 by 
the board of directors of the public 
utilities companies at its regular 
annual meeting, also included the ap- 
pointment of Paul W. Fisher of New 
York as assistant treasurer of the Cen- 
tral Georgia Power Company, the elec- 
tion of Roland Ellis as a director of the 
Central Georgia Power Company and 
of J. Clay Murphy and W. E. Dun- 
woody as directors of the Macon Rail- 
way & Light Company. 





M. L. Hibbard Receives 


Promotion 


M. L. Hibbard, manager of the Union 
Light, Heat & Power Company of 
Fargo, N. D., which operates under 
lease from the Northern States Power 
Company, has been made assistant to 
the vice-president in charge of operation 
of the Northern States Power Company. 
Mr. Hibbard will be in charge of operat- 
ing work for the company in Minnesota, 
Wisconsin, North and South Dakota, 
Iowa and Illinois. He has been man- 
ager of the Union Light, Heat & Power 
Company since 1911, shortly after it 
was acquired by H. M. Byllesby & Com- 
pany. He was with the Fargo company 
prior to that time from 1908 to 1910 as 
superintendent of electric distribution. 
In 1910 he went to San Antonio, Tex., 
with the San Antonio Traction Com- 
pany and the San Antonio Gas & Elec- 
tric Company, returning to Fargo as 
general manager of the Union com- 
pany. John F. McGuire, manager of 
the Minot division of the Northern 
States Power Company since 1913, will 
succeed Mr. Hibbard at Fargo. 
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William A. Baehr General Man- 
ager of Middle West Merger 


William A. Baehr, president and gen- 
eral manager of the North American 
Light & Power Company, operating 
electric light and power, street-rail- 
way, interurban and gas properties in 
Illinois and other states of the Middle 
West, was recently elected vice-presi- 
dent and general manager of the IIli- 
nois Power & Light Corporation. Mr. 
Baehr will make his headquarters in 
Chicago, where are the general offices 
of the new corporation, which is a con- 
solidation of the North American Light 
& Power Company’s properties and the 
Illinois Traction System. He entered 
the public utility field after being 
graduated from the University of Wis- 
consin. Having spent three years in 
general enginering work in Wisconsin, 





he became superintendent of distribu- 
tion of the Milwaukee Gas Light Com- 
pany and subsequently joined the Den- 
ver Gas & Electric Company as super- 
intendent of the gag department. In 
1903 he became chief engineer of the 
Laclede Gas Light Company, St. Louis. 
In 1909 he opened offices in Chicago as 
a consulting engineer, in which capacity 
he has been employed by many of the 
leading utility companies in connection 
with construction, operation, valuation 
and financing problems. 
———@—_—_—— 


Dr. Thomas Addison, who recently 
retired as Pacific Coast manager of the 
General Electric Company after thirty- 
three years association with the com- 
pany, sailed for Europe on Saturday, 
Sept. 22, on board the White Star liner 
Majestic. 


General Guy E. Tripp, chairman of 
the board of the Westinghouse Electric 
& Manufacturing Company, and Loyal] 
A. Osborne, president of the Westing- 
house International Company, are leav- 
ing New York for Japan on Oct. 4 in 
response to urgent cables from impor- 
tant Japanese interests. The Westing- 
house officials will sail from San Fran- 
cisco on Oct. 10 by the Shinyo Maru and 
will visit Shanghai, Hongkong, Pekin 
and the Philippines. 
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Devoted to the Discussion of Business and Economic 
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The Need for Interpreting Quality 


An Example in the Study of Belt Specifications by the N. E. L. A— 
What Has Come of This Attention 


By H. B. WILSON 


General Manager Mathias Klein & Sons, Chicago 


RECENT experience of Mathias 

Klein & Sons is, I consider, a 
most remarkable demonstration of 
the importance of a quality reputa- 
tion in selling goods. Theoretically 
all men appreciate quality in the 
things they buy, although quality is 
naturally more vital in a product 
where there are hazards involved and 
where poor quality takes occasional 
toll of life or property. The fact 
remains, however, that buyers lose 
sight of quality very easily, if they 
are permitted to, and give it little 
thought. And the best proof of this 
is the reaction which has followed 
this recent case, where quality was 
featured before the market in a 
spectacular way, with the issuance 
broadcast of detailed specifications 
on safety belts and straps for line- 
men. 

The business of this company 
dates back some generations to a 
blacksmith shop where the original 
Klein shod horses and between times 
beat out tools upon the anvil. 
Starting that way, the idea of 
craftsmanship was bred into the 
family, and as the sons and then the 
grandsons grew into the business the 
tradition has held and quality has 
been the dominating purpose. Klein 
tools have always been sold on argu- 
ments of quality, and the business 
has developed out of the performance 
of the product and this reputation 
for quality has become general. This 
much for background. 


N. E. L. A. STANDARD 


Now, it happens that the N. E. 
L. A. accident prevention committee 
is at work on the compilation of a 
set of revised specifications which 
it wishes to set up as standards by 
which men may compare and judge 
quality in buying leather belts and 
safety straps. Knowing that any 





established practice and experience 
available would be of value to the 
committee, we forwarded to it, as a 
matter of co-operation, copies of the 
specifications which this company 
has evolved through the years, cover- 
ing belts and safety straps for 
linemen, suggesting these as a prac- 
tical basis around which the com- 
mittee might more easily construct 
its standard. The_ specifications 
committee has studied these specifi- 
cations of ours and, after a thorough 
investigation and exacting tests, it 
is, we understand, recommending for 
adoption specifications very similar 
to the Klein standard. 

This action, of course, is very 
gratifying to us as it has sustained 
in a conspicuous manner our confi- 
dence in the exceedingly high plane 
of quality we have required. How 
exacting the Klein standard is is 
shown interestingly, for example, in 
the specifications submitted to the 
committee reading: 


All the leather used for the safety 
belts must be genuine oak-tanned har- 
ness leather cut from the back of the 
hide. No belly or neck leather showing 
barbed wire scratches or grub holes is 
allowed. Neither are splices in belts 
or safety straps permitted. Although 
the widths of the belts vary with the 
belt sizes, the safety straps must not 
be less than 6 ft. in length, with the 
lighter end of the leather running 
through the looped end of the strap. 
But no section of this safety strap 
shall be less than ; in. in thickness. 
Tests on the leather require that it 
shall withstand being bent over a man- 
drel 4 in. in diameter through an angle 
of 180 deg. without cracking. In sev- 
eral recent tests the straps have with- 
stood a deadweight up to 2,000 Ib. 

All the metal parts of the belt, inc'ud- 
ing the buckle frames, “dee” rings and 
snaps, are drop-forged and galvanized. 
They are tested to withstand a directly 
applied load of 1,200 lb. The “dee” 
rings and snap hooks must be capable 
of being bent cold at any point about 
a -in. mandrel through an angle of 
180 deg. without fracture on the outside 
680 
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of the bent portion. The same test is 
specified for the buckle frames on a 
i-in. mandrel. 

Upon assemblying the tool belts, 
solid copper rivets 4 in. in diameter are 
used hand-set. All stitching is with 
genuine Irish thread, hot-waxed and 
lock-stitched, with a pitch varying from 
five to six stitches per inch not less 
than ys in. from the edge. The “dee” 
rings are sewed and riveted into the 
main belt—which also passes through 
the “dee” rings. Reinforcing safety 
liners of sheet copper are fitted round 
the bar of the “dees” to take up any 
wear, and these liners are also riveted 
to the belt. The fixed snap and buckle 
on the safety straps are made doubly 
secure by pure-copper end reinforce- 
ments riveted through the double thick- 
ness of the leather. 


EFFECT OF PUBLICITY 


The value of quality in linemen’s 
climbing equipment is, of course, 
self-evident. It prevents accidents 
and reduces the cost of accident in- 
surance and sick benefits. Time is 
saved on the job and production in- 
creased when the line gang_ has 
absolute confidence in the tools it 
uses and enjoys a maximum of con- 
venience, comfort and facility with 
them. All electric light, telephone 
and telegraph companies know this 
theoretically and have known that 
Klein tools were considered of the 
highest quality. The interest of the 
N. E. L. A. committee in Klein 
specifications on leather goods as a 
thoroughly practical standard of 
quality has served to emphasize and 
impress upon many the importance 
of quality and the exacting care 
which must be used in manufactur- 
ing this equipment to insure the 
maximum of safety. 

Letters have come to us from all 
sides commenting on the rigors of 
our specifications and the value of 
our tests. Many public utility cor- 
porations have adopted Klein specifi- 
cations; others have made minor 
changes. In short, the limelight has 
been thrown squarely on the value 
of quality, and men who all along 
have believed in the quality idea, 
but have given little actual thought 
to the details of it in their buying, 
have suddenly awakened to a realiza- 
tion that quality after all is a prac- 
tical ideal, possible of achievement. 
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To me all this is an impressive 
evidence that we manufacturers do 
not ourselves give enough thought 
and effort to “selling” an apprecia- 
tion of the quality of our product 
to our customers. This experience 
of ours could probably be repeated 


ELECTRICAL WORLD 


to greater or less degree with vir- 
tually every device used in line con- 
struction work. It shows that the 
market does indeed desire quality, 
but lacking intimate knowledge, it 
is not easily recognized and comes to 
be to some degree ignored. 





Where We Fail in Appliance Merchandising 


Some Fundamental Weaknesses in Central-Station Appliance Policy 
—Where the Manufacturer Has Contribujed 
Confusion—How the Public Suffers 


By Tom J. SMITH, JR. 
President Apex Electrical Distributing Com pany, Boston 


N READING the appliance ad- 

vertisements of some of the pub- 
lic service corporations in New 
England this year, and those of not 
a few of the electrical dealers, I 
have felt that I was not living in 
1923, but back in those dark unwel- 
come days of 1921 when non-employ- 
ment stalked the land and business 
was almost a dead issue. This year 
of 1923, however, is a prosperous 
business year. There is no reason 
at this time why a purchaser should 
receive any premium for buying. 
Advertising of this kind on the part 
of even a few of our public service 
corporations leads only to retaliation 
on the part of the less scrupulous 
dealers, who will foist upon the pub- 
lic appliances that are detrimental to 
the industry. 

If some of the public service cor- 
porations in New England are to per- 
sist in endeavoring to sell upon a 
price basis, or an extravagant pre- 
mium basis, or on a deferred-pay- 
ment basis which the average mer- 
chant cannot meet, retaliation by 
the electrical contractors, furniture 
stores, department stores, hardware 
shops and others who are endeavor- 
ing to obtain a share of this great 
potential market will occur in some 
such way as to hamper the industry 
as a whole. And what I say of New 
England is probably true of other 
sections also. 

In fact, I have heard that it was 
seriously considered in the legisla- 
ture of one of the New England 
States last winter that the new-busi- 
ness departments of the utilities in 
the state should be placed by legisla- 
tive action under the jurisdiction of 
the public service commission. In 
effect this means that the one depart- 
ment unhampered in its commercial 
relations with the public by the leg- 
islature or any commission would 


be placed under the restrictions that 
the operating department already 
knows so well, 


“GHOSTS OF A WRONG START” 


For nearly twenty years now I 
have had more or less intimate con- 
tact with public service corporations 
in both the gas and the electrical 
fields. In fact, when I first began my 
selling work there were no new- 
business managers. 

In those days many of the appli- 
ance manufacturers struggled hard 
to obtain the business of the public 
service corporations upon the fal- 
lacious argument that the sale of 
their respective goods increased con- 
sumption of energy or gas, and they 
induced many utilities to sell appli- 
ances at practically cost. Do not 
gather that this apparently altruistic 
attitude on the part of this type of 
manufacturer was for the public 
weal—not at all! It was simply a 
deeply conceived scheme to prevent 
competition of any character in that 
town, as no legitimate dealer could 
do business on the ridiculous basis 
upon which the utility was offering 
goods, deluded by the mirage of 
increased consumption. I still see 
stalking through certain areas those 
old ghosts of increased consumption 
through profitless sales effort, which, 
if this industry is to grow and be- 
come the thing that Roger Babson 
has predicted, must be for all time 
buried. 

New England, hampered by the 
self-imposed tradition that New 
England is different and more de- 
liberative, is not making the per 
capita showing in the number of ap- 
pliances that areas west and south 
of this locality are making, and it 
may be due in part to the fact that 
we are not all striving to sell our 
goods in as businesslike a way as 
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possible. I am speaking of New 
England here because I have my own 
business here in New England and 
can talk of conditions that I know. 
It does not mean that this situation 
exists only in New England. 

John F. Gilchrist of the Common- 
wealth Edison Company of Chicago 
has been carrying on a campaign for 
some time as to the proper selling of 
electrical appliances upon the part of 
the public service corporations. Mr. 
Gilchrist maintains that where the 
public service corporation is selling 
appliances it should be the leader in 
the saies effort, carrying only the 
best merchandise and selling at 
prices and terms that are sufficiently 
business-like to induce the better 
local merchants to compete, with 
equally good merchandise, upon an 
equitable basis. 


FRUITS OF UNJUST COMPETITION 


When a public utility—as one in 
New England recently did—offered 
$10 for a defunct wooden washboard 
to popularize the sale of the particu- 
lar washer which this utility was 
endeavoring to sell, what happened? 
Other public service corporations 
within the sphere of this company’s 
advertising faced competition that 
was as unwarranted as it was un- 
welcome. A local department store 
retaliated by offering the stock of a 
defunct washing-machine manufac- 
turer at a ridiculous price, seriously 
affecting the washing-machine mar- 
ket in that and adjoining localities 
for some time. 

The question has been raised 
whether or not a public service 
utility may, under its charter, en- 
gage in wholesaling of appliances. 
Several New England utilities have, 
it is alleged, accepted certain fran- 
chises for the distribution of certain 
appliances, and it has been intimated 
that this may not be lawful. Capital 
requirements in the utility field are 
bound to increase right along, and 
poor sales policies discourage in- 
vestors and by antagonizing other 
commercial enterprises increase sales 
resistance on the part of local capital. 


UNFAIRNESS OF “ORPHANS” 


Do not gather from this article 
that the full burden of the relatively 
poor showing that more central sta- 
tions are making in the sale of elec- 
trical appliances need of necessity 
fall entirely upon those public utili- 
ties that are or are not engaged in 
the sale of appliances—not at all! 

Many manufacturers by encour- 
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aging the sale of inferior merchan- 
dise upon a purely price appeal basis 
have also to answer for the present 
situation. There are literally thou- 
sands of orphaned appliances, pur- 
chased in good faith by consumers 
from the retail distributor of manu- 
facturers whose mechanical struc- 
ture, sales plan or standard of 
quality was so inferior that these 
makers passed into the limbo of total 
bankruptcy, to appear no more. So 
serious has this situation become 
that many of the larger utilities in- 
sist that the approval of their test- 
ing laboratories shall be obtained 
upon the mechanical structure of 
every appliance before the sales de- 
partment may purchase. The pur- 
chasing of new appliances from small 
or comparatively unknown manufac- 
turers is also discouraged. 

The hard-working washerwoman 
who has been induced to invest, by 
laborious monthly payments, nearly 
$200 in a washing machine which 
will after less than two years’ serv- 
ice have neither dealer nor manufac- 
turer to provide essential service or 
parts, cannot be classified as a booster 
for “Do it electrically” propaganda. 
Wealthier women who have been 
so trapped affect a correspondingly 
larger sphere of prospective users. 

But when several large New Eng- 
land appliance distributing com- 
panies crash into bankruptcy, as 
several did early this year, and when 
the majority of manufacturers find 
New England an expensive market, 
and when an area containing at least 
one-tenth of the electrical homes in 
America fails to absorb a proper pro 
rata of this great appliance demand, 
it is time for a serious inquiry. 

I have written this in the hope 
that it may influence a serious con- 
sideration of these conditions by our 
electrical associations. If we will 
look this situation squarely in the eye 
and make those recommendations 
that are needed to dealers, distribu- 
tors, manufacturers and the public, 
we can undoubtedly stimulate the 
improvement of the standard of liv- 
ing in the home and bring to our 
channels of distribution an assur- 
ance of at least a profitable com- 
petence, however modest. But it is 
up to the manufacturers and dis- 
tributors of electrical appliances to 
take the initiative. They must, to 
get their own thinking straight on 
these matters of fundamental policy, 
make it all clear to their wholesalers 
and retailers and then work for the 
maintenance of fair play and creative 
market development among them. 
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Business Conditions 


A Survey of Important Developments in the Electrical Market Including Data on 
: Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





HE westward course of the wave 
of better business which was pre- 
dicted here three weeks ago, when 
the first stirring of the fall demand 
appeared in the Boston district, has 
reached the Pacific Coast. Boston, New 
York and now San Francisco are re- 
porting growth in sales and a very 
satisfactory quality of business. There 
has been a marked increase in orders 
for heavier types of machinery in the 
Eastern market. Some of this is for 
immediate delivery, presumably equip- 
ment required for installation in re- 
cently completed buildings, but much 
of it is placed for twelve months’ de- 
livery and indicates the continuance of 
the program of expansion through next 
season. Orders for material required 
now are coming largely from small 
central stations that are apparently 
getting in readiness for the winter load 
to come. 

Demand for conduit, wire and line 
equipment has fallen off somewhat. The 
conduit situation in the East has not 
improved. Large stocks are held in 
New York, some houses reporting more 
on hand than at any time since 1920. 
Jobbers continue to quote on the lower 
price cards No. 56 and No. 55, as No. 
57 is far too high for the present 
market. 

Promising crop expectations in the 
Southeast are bringing good business 
to the electrical industry. Deliveries 
throughout this section are reported as 
improving. 


High-Grade Fixture Business 
Striving for Lower Costs 


AKERS of the better grades of 

fixtures are quite well satisfied 
with the even prices which continue for 
all raw materials. Wages of labor are 
also satisfactory to the manufacturers 
in this important branch of the elec- 
trical industry, an increase of $1 a day 
in cities of the East to woodcarvers be- 
ing the only raise exacted during the 
last three months. 

The largest supplier of silk for shades 
in the Eastern territory has informed 
his customers that prices of this ma- 
terial are not likely to advance within 
the next six months. It is said that 
this unusual announcement, directly 
after the Japanese disaster, was made 
in order to keep the market at normal 
for both distributors and consumers and 
to avoid any inflated buying which 
would tend to demoralize the silk mar- 
ket for another season. 

During the last few months the fix- 
ture manufacturers have been showing 
greater co-operation in the problem of 
straightening out cost accounting in 
their relative departments. One of the 
largest and most important individuals 


in the business says that his costs for 
special orders (which, of course, are the 
bulk of the better fixture business) are 
never the same. Other makers agree 
with him and state that, while these 
costs do not vary widely, it is impossi- 
ble to know the exact cost before manu- 
facture, and that a set extra cost must 
be applied before the whole estimate is 
given to the customer. Among the 
many different forms of extra value 
which might enter into production are 
sickness of employees who must be 
paid, delayed materials, the workers’ 
absence from the job even if it be for a 
few moments, temperament of workers, 
among other things. 

Highly competitive conditions pre- 
vail, and it is felt that if costs could be 
figured more accurately, lower prices 
could be quoted to the trade, which in 
turn would result in a more satisfied 
and heavier buying market. All of these 
makers, of course, are always receptive 
to those who can help them reduce their 
costs. During the month many orders 
have been placed with a certain manu- 
facturer of an insulation stripper which 
is in the form of a plier and, when used 
in place of the ordinary jackknife, saves 
considerable time in removing the rub- 
ber and cotton. 

A distinct trend of style is to clear 
glass, now that lamp manufacturers 
have brought out more attractive de- 
signs in frosted and milk-white bulbs. 
More brackets without shades to cover 
attractive miniature candle styles in 
bulbs are being offered. Some beautiful 
Egyptian designs which are not too ex- 
treme are shown by the high-class 
firms. 

One® of the most interesting of 
these is made with the canopic jars 
used by the Egyptians to contain the 
entrails of their dead in the tombs. It 
is said there are hundreds of these jars 
in the art houses of the world. Port- 
able lamps with the genuine jars were 
selling at $450 in New York City last 
week, 


Delinquent Electrical Accounts 
Showed Decrease in August 


HREE of the five territories re- 

porting to the National Electrical 
Credit Association for the month of 
August, 1923, reported decreased aver- 
age delinquency over the same period 
in 1922. However, the total number of 
accounts for this period has decreased 
in all five divisions. 

In the central division, centering at 
Chicago, there was a gain of fifteen 
accounts over July, 1923, with a re 
spective average increase of $28.38. 
The New York territory decreased its 
number of delinquent accounts over 
both July, 1923, and August, 1922, but 
the average amount increased $34 over 
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DELINQUENT ACCOUNTS IN AUGUST 





Number of 

Delinquent 
Branch and Accounts Total Average 
Month Reported Amount Amount 

Central Division: 

July, 1922..... 727 $87,643.24 $120.55 
July, 1923..... 724 91,394.71 126.23 
rey ae 773 104,433.30 135.10 
Aug., 1923..... 739 114,261.15 154.61 

New York: 

July, 1922..... 395 54,704.00 139.00 
July, 1923..... 404 61,434.00 152.00 
Aug., 1922..... 578 79,764.00 138.00 
Aug., 1923..... 380 70,770.00 186.00 
hiladelphia: 

i” 4 7 261 23,083.53 88.44 
Jui, $933. ..:;.' 238 20,651.30 86.77 
Aug., 1922..... 258 37,013.70 143.47 
Aug., 1923..... 176 20,660.96 117.39 

New England: 

- July #1922 a hare 55 6,779.49 123.26 
July, 1923..... 26 3,062.32 117.78 
Aug., 1922..... 63 9,491.30 150.65 
Aug., 1923..... 54 5,117.10 94.76 
cific Coast: 

a Wan. 13 1,280.71 98.51 
July, 1923..... 36 7,992.57 222.01 
Aug., 1922.... 21 3,450.23 154.77 
Aug., 1923..... 17 2,583.80 151.99 











July of this year. Philadelphia also 
reduced its accounts during July and 
August by sixty-two, although the aver- 
age amount increased from $86.77 to 
$117.89. In both the New England and 
Pacific Coast territories the number 
of accounts is lower than it was in 
August, 1922, with a corresponding re- 
duction in amount. The tabulated list 
of the accounts is given above. 


Higher West-Bound Steamship 
Freight Rates in Effect 


AST COAST to West Coast freight 

rates which are now being quoted 
by steamship companies that operate 
via the Panama Canal were published 
subject to change Oct. 1. This schedule 
has been extended to Jan. 1, 1924, and 
it is predicted that the rates will be 
finally confirmed as they now stand ex- 
cept for a few minor adjustments. It 





TABLE I—COMPARISON OF NEW AND 
OLD COAST-TO-COAST 











STEAMER RATES 
i Present 
Former Rate per 
Rate per -— 100 Lb.*—~ 
Commodity 100 Lb. C.-L. L. C.-L. 
Copper wire, bare or ‘ A 
ae, ee $0.40 $0.50 $0.85 
Pole-line hardware.. 0.40 0.55 0.80 
Porcelain insulators. 0.50 0.60 0.90 
Schedule material... 0.80 0.90 1.40 
Rigid iron conduit.. 0.30 0.45 0.90 
*Car-load minimum, 40,000 Ilb.; all other 


items, 24,000 lb. 


is claimed that the previous rates from 
Atlantic Coast to Pacific Coast ports 
showed no profit, despite the immense 
volume of trade carried, and that the 
previous practice of charging the same 
rate for either a carload or a less-than- 
car-load shipment was contrary to gen- 
eral rail practice. 


TABLE II—COMPARISON OF PRESENT 
THROUGH RATES 


All-Rail, Rail-Water, 
Commodity per 100 Lb. per 100 Lb. 
Copper wire, bare or 
insulated ........ $1.65 $0.66 
Pole-line hardware. 1.50 0.87 
Porcelain insulators 1.32 0.915 
Schedule material.. 2.50 0.25 
Rigid iron conduit. . 1.34 0.7775 
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The steamer rates resulted from a 
conference of several months’ dura- 
tion between competing lines, during 
which it was rumored that one of the 
larger companies wished a 25 per cent 
advance, while the others desired 40 
per cent. 

It is too early to estimate the effect 
of these increases, but it is predicted 
that recent rail-rate decreases, coupled 
with an endeavor to lower Pacific Coast 
stocks in the face of a falling market, 
will react upon the steamer traffic. In 
fact, San Francisco inbound steamer 
tonnage for August has already shown 
a 10 per cent decrease over July. 

The average carload rate increase in 
electrical commodities is 25 per cent, 
while the newly created less-than- 
carload rates (with their dilemma of 
cost increase either by freight or by 
investment) are approximately double 
the old carload rates. 

Table II shows the present through 
carload rates by rail, as compared with 
the through rates by rail-water, from 
the average Eastern factory to the 
average Pacific Coast port. 


Heavier Material Buying 
Picks Up in Eastern Territory 


RADE in the Eastern territory 

is more active this week in the 
heavier material distributed by job- 
bers, although a fair volume of wiring 
devices and appliances is moving. De- 
mands on central stations for service 
are being reflected in a large amount 
of short-line extension and local over- 
head construction work. Industrial 
power business is thriving and the 
demand for motors is excellent in both 
the textile and general purpose fields. 
Prices reflected weakness in wire at the 
week end and fir cross-arms dropped 
about 20 per cent within the past few 
days. 

Electrical retailers are preparing 
stocks and stores for a vigorous fall 
trade, but manufacturers of ranges 
and other heating devices report in- 
creased activity. Interest in radio ap- 
paratus is picking up, and the opening 
of many institutions of higher educa- 
tion is being accompanied by increased 
sales of portable lamps from electric 
shops. 

Fall campaigns for the sale of 
domestic socket appliances are starting 
out well. General business in New 
England is in excellent volume, money 
being easy and new projects active in 
the industrial world. 


Wiring and Radio Improve 
in Chicago 


ITH the start to finish up jobs 

of construction, the demand for 
wiring materials, conduit and schedule 
material is increasing, according to 
Chicago jobbers. Although there is no 
plunging in current purchasing, active 
buying is sustained, with firm prices. 
The conduit situation has not improved. 
Some jobbers report low stocks on this 
commodity. No price changes have 
been announced. Lamp sales are im- 
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proving owing to longer periods of nec- 
essary lighting, with the public evincing 
greater interest in colored lamps, which 
have now been on the market long 
enough to acquaint them with their 
characteristics and the opportunities of 
their use. 

Radio is also experiencing an im- 
proved demand. The call of this equip- 
ment is well balanced between complete 
sets and spare parts. Stocks are in 
good condition and many jobbers de- 
clare that radio demand is further 
ahead than at this time last year. The 
motor market is also picking up mate- 
rially after the recession of the sum- 
mer months. Practically all sizes are 
in good demand, with a special call for 
motors under 10 hp. going to manufac- 
turers of motorized machinery. 


General Improvement in Trade 
Conditions in the Southeast 


ELIVERIES on almost all lines of 

electrical equipment are lengthen- 
ing, particularly on wire and cable, but 
Southeastern jobbers are maintain- 
ing fairly good stocks, even in the 
face of excellent business. The move- 
ment of clay conduit has picked up 
sharply on account of the shortage of 
fiber conduit. The expansion programs 
of the larger Southeastern power com- 
panies are reflected in the brisk move- 
ment of high-tension equipment and 
pole-line hardware reported by all 
jobbers. 

The electrical contractors report that 
they have about as much textile-mill 
construction as they can handle, one 
firm alone reporting. the closing of con- 
tracts during the past week for three 
mills in north Georgia, the cost of which 
will total approximately $4,000,000, 


The Metal Market 


RICE of copper dropped to 133 cents 

last week and then advanced to 134 
cents. The London market also de- 
clined and then started to rally. It is 
thought that the low price was made 
by anxious sellers who held only 10 per 
cent of the copper surplus. This low 
level has not been touched since May, 
1922, and was evidently attractive to 
buyers, who bought several million 
pounds, and in addition to this several 
million pounds more were sold for ex- 
port to France. 

Latest government returns to be 
issued show that imports of copper for 
the first seven months of the year 
totaled 358,734,608 lb., as against 232,- 
403,540 lb. during the corresponding 
period last year, an increase of about 
35 per cent. 


NEW YORK METAL MARKET PRICES 


Sept. 19,1923 Sept. 26,1923 
Cents per Cents per 
Pound ound 
Copper, electrolytic. . . 13.623 13.50 
Lead, Am. S. & R.price 6.75 6.85 
BURT 6 occcccce 7.50 7.50 
Nickel, ingot......... 27.00 to 32.00 27.00 to 32.00 
Zinc, spot........ 6.50 6.50 
Tin, Straits.......... 42.00 42.00 
Aluminum, 98 to 99 
per cent.. 26.00 to 27.00 26.00 to 27.00 





LY 































































































































































































































































ELECTRICAL WORLD 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 





and Contracts for Apparatus and Equipment 


Crescent Truck Company Increases 
Production 300 per Cent 


The Crescent Truck Company, Leb- 
anon, Pa., has just completed its new 
factory, 50 ft. x 220 ft., in that city. 
All new machinery has been installed 
for the rapid production of electric in- 
dustrial trucks, which is the only 
product the company manufactures. 
This new equipment and building will 
enable the company to increase its pro- 
duction 300 per cent. 

At the present time orders on file 
will keep the factory working to its 
full capacity for the next three months. 
The company maintains sales offices in 
Boston, New York, Pittsburgh and 
Philadelphia, All export sales are 
handled by the International General 
Electric Company. 


G. E. and Allis-Chalmers Get More 
Newark Equipment Orders 


The Publie Service Electric Power 
Company, Newark, N. J., has awarded 
additional contracts for equipment for 
its proposed new power plant at Kearny, 
totaling about $1,000,000 and making 
an aggregate of approximately $5,000,- 
000 in machinery awards up to the 
present time. The present orders in- 
clude eighteen 15,000-kva. self-cooled, 
oil-insulated outdoor-type transformers, 
to be furnished by the Allis-Chalmers 
Manufacturing Company, Milwaukee, 
and nineteen oil-insulated circuit break- 
ers, outdoor type, with constant current 
transformers, to be supplied by the 
General Electric Company, Schenectady, 
N. Y. It is stated that the last noted 
equipment will have a higher circuit- 
breaking capacity than any similar 
apparatus yet manufactured. 

-_—— 
Electric Storage Battery Firm 
Buys St. Louis Factory Site 


The Electric Storage Battery Com- 
pany, Philadelphia, has just purchased 
a two-acre site on the east side of Van- 
deventer Avenue south of Chouteau 
Avenue, in St. Louis, on which it will 
erect a series of plants. The first plant, 
to cost about $200,000, will be erected 
at once. It will contain 30,000 sq.ft. 
of floor space and will be used as a 
general assembly and manufacturing 
plant. It is planned to erect two other 
plants of the same size as soon as they 
are needed. 

Increased business and the advantages 
of St. Louis as a distribution point were 
responsible for this decision to pur- 
chase this site and to build this plant. 
When the new plant is completed the 
offices in the Federal Reserve Bank 
Building and the assembly plant at 
2038 Walnut Street will be consolidated 
there. The site is conveniently located 











adjacent to the Missouri Pacific Rail- 
road, and a switch track will be provided 
to facilitate handling freight both to 
and from this plant. 

—_——_e——— 


Packard Electric Starts Building 
$350,000 Transformer Plant 


Ground was broken recently for the 
construction of an addition to the 
Packard Electric Company’s plant at 
Warren, Ohio, to cost $350,000. The 
new building, which will be of two 
stories, devoted exclusively to the man- 
ufacture of transformers, will triple 
the company’s output of transformers. 
The present building will be altered 
and turned over to the production of 
automotive cable. 

Need of the addition to the present 
factory is evidenced by the fact that 
the present output of the plant, work- 
ing both day and night, is not sufficient 
to supply demands for the product of 
the company, according to the state- 
ment of J. C. Bowman, advertising 
manager for the Packard Electric 
Company. The construction of the addi- 
tion has been under consideration by 
officers of the company for several 
years, but was postponed during the 
war. With the return of stable busi- 
ness conditions it was believed that 
the time for the expansion had come. 





Electric ‘Tool Manufacturer Makes 
Further Price Reductions 


A couple of years ago the Black & 
Decker Manufacturing Company, Tow- 
son Heights, Md., publicly announced 
that it was its policy to put its entire 
line on a quantity production basis and 
that as rapidly as this could be done 
prices to the user would be reduced 
according to the reductions which could 
be effected by manufacturing goods by 
these methods. The first of these re- 
ductions went into effect in Novem- 
ber, 1922; at which time the Black & 
Decker quarter-inch drill, previously 
selling for $39, was reduced to $28. 
On Jan. 1, 1923, the Black & Decker 
half-inch “special,” which formerly sold 
at $85, was reduced to $68. On June 
1, 1923, reductions were made in a num- 
ber of machines, the new prices aver- 
aging 10 per cent or 15 per cent lower 
than they had previously sold for, and 
now it is announced that the Black & 
Decker five-sixteenths-inch drill is re- 
duced from $65 to $52. 

This company announces that it is 
its policy to reduce prices to the user 
as soon as reduction in manufacturing 
costs makes this possible and that re- 
ductions will not be made at any speci- 
fied times or seasons, but whenever 
manufacturing conditions permit. 
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Boston Firm to Specialize in 
Rural Electrification 


Harold C. Stepson and Alvin Sloane, 
both of Boston, have organized the Crm 
of Stepson & Sloane, engineers and 
contractors, with offices at 3061 State 
Street, that city, and will engage in 
the development of group and com- 
munity electric light, water and sewage- 
disposal systems, and particularly spe- 
cialize in rural electrification. 

Stepson & Sloane have just completed 
4 miles of distributing lines at a North 
Shore beach development and are now 
engaged in preliminary surveys for a 
distribution system to contain 10 miles 
of line at Nuttings Lake in Boston. 
With this new organization will be 
merged the staff and facilities of the 
Stepson Engineering Company of Bos- 
ton. This company is sales representa- 
tive for Kewanee and several other 
makes of electric and water equipment. 





Square D Sales Appointments 


The Square D Company, safety-switch 
manufacturer, Detroit, announces the 
following recent additions to its sales 
force: Ferguson Fague and J. F. 
O’Hara have been added to the Cleve- 
land sales office. C. E. Cook, recently 
with the electrical department of the 
Ford Motor Company, River Rouge, has 
been appointed to the Detroit sales 
office. 


> 


Electric Material Firm Appoints 
W. C. Gerler Sales Manager 


The Electric Material Company of 
Chicago has appointed W. C. Gerler 
sales manager. Previous to his con- 
nection with this organization Mr. 
Gerler was city salesman of the Elec- 
tric Appliance Company of Chicago. 
The sales staff of the Electric Material 
Company is to be expanded by the addi- 
tion of five more men, bringing the 
total force up to twelve. The territory 
now covered includes Illinois, lowa, 
Indiana, Wisconsin and Michigan. 

—_ ~~ 


E. C. Morse Joins Triumph 


E, C. Morse, a director of sales under 
the Wilson administration, previously 
in the Boston and Washington offices 
of the Westinghouse Electric & Man- 
‘afacturing Company, has joined the 
Triumph Electric Company, Cincinnati, 
as vice-president in charge of sales. 

a 


Million-Dollar Building for West- 
inghouse’s Peru Agent 


A fine example of the type of build- 
ing that is taking the place of former 
structures in many of the South 
American cities is a new office building 
just completed in Lima, Peru, at a cost 
of about a million dollars by August 
W. Wiese, one of the proprietors of the 
importing firm of Emilio F. Wagner 
& Company, the representatives of the 
Westinghouse Electric International 
Company in Peru. When the building 
is completed its main floor and base- 
ment will be occupied by Emilio F. 


ee ee ens eo! 
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Wagner & Company. The structure is 
five stories high and occupies a ground 
area Of about 16,000 sq.ft. The con- 
struction is of reinforced concrete 
throughout with finish and trimmings 
of granite and marble. 

—_—__>__—. 


Uehling Instrument Orders 


The Uehling Instrument Company, 
Paterson, N. J., reports considerable 
demand for its CO, recording and indi- 
cating equipment among central sta- 
tions, the following orders having been 
received very recently: Queensborough 
Gas & Electric Company, New York 
City, four units; Metropolitan Edison 
Company, Reading, Pa., two units; 
Philadelphia Electric Company, six 
units. The Philadelphia Electric Com- 
pany purchased its first Uehling equip- 
ment in 1917 and will have twenty- 
three units including the above order. 





Western Electric Supply Will 
Move Offices Oct. 1 


Removal on Oct. 1 of the general 
sales offices of the supply department 
of the Western Electric Company to the 
Pershing Square Building, Forty-second 
Street, New York City, is announced 
by the company. This change is 
brought about by the physical separa- 
tion of the supply department from the 
telephone-manufacturing end of the 
business. 

Coincident with the removal, Her- 
bert Metz is appointed advertising man- 
ager of the supply department, with 
offices at Pershing Square. P. L. Thom- 
son continues in the capacity of 
publicity director of the Western Elec- 
tric Company. All advertising covering 
the supply business of the Western 
Electric Company will be handled 
through the advertising department at 
Pershing Square. 

SS 


Burke Electric Appointments 


The Burke Electric Company, Erie, 
Pa., manufacturer of direct-current 
and alternating-current machinery, an- 
nounces that on Sept. 1 the manager of 
its Pittsburgh office, James R. Downs, 
was promoted to the position of man- 
ager of its mining department, with 
headquarters at Pittsburgh, and his 
assistant, William S. Wallace, was pro- 
moted to be manager of the Pittsburgh 
office in place of Mr. Downs. The Pitts- 
burgh office remains at 739 Oliver 
Building. 





Opens Power and Heating Agency 


Joseph H. Spurgeon has recently 
opened a sales agency for power and 
heating equipment at 818 Woodmere 
Avenue, Detroit, to cover eastern Michi- 
gan and northern Ohio territory. 

Mr. Spurgeon has been actively en- 


gaged in power and heating design and’ 


construction work in various parts of 
the country for more than ten years, 
the last four of which were spent in 
the territory in which he is now start- 
ing business. 
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General Electric Holds Two-Day 
Motor Convention at Pittsfield 


One hundred engineers and sales rep- 
resentatives of the General Electric 
Company’s motor department had a 
two-day convention at the plant in 
Pittsfield, Mass., Sept. 10 and 11, all 
parts of the United States being rep- 
resented. The special purpose of the 
gathering was to demonstrate the con- 
struction and workings of the new 
“SCR” motor. 

F, M. Kimball, manager of the small- 
motor department at Lynn, presided, 
and A. F. Blasdell, manufacturing 
superintendent, welcomed the repre- 
sentatives. Following this was a gen- 
eral review of single-phase motors by 
S. R. Bergman, an explanation of the 
theory of the “SCR” motor by H. R. 
West, description and demonstration of 
its operating characteristics by J. R. 
Rue and of its mechanical construction 
by Neil Currie. 

Later came a round-table discussion 
of single-phase motors led by Mr. Cur- 
rie. On Tuesday morning D. R. Kim- 
ball spoke on manufacture in relation 
to sales, and there was a talk on pro- 
duction by F. R. Whittlesey, an out- 
line of the special field for the “SCR” 
motor by J. F. Johnson and a discus- 
sion of sales methods by Mr. Kimball. 
Group discussions followed the general 
session, 





Electric Sales Firm Opens in 
Chicago to Serve Manufacturers 


The Electric Industrial Sales Com- 
pany, Inc., recently opened offices in the 
American Fore Building, 844 Rush 
Street, Chicago, to represent manufac- 
turers in [Illinois and _ surrounding 
states in electrical equipment. The 
company is incorporated in Illinois. It 
has a five years’ contract with the 
Kuhlman Electric Company as exclu- 
sive agent in Illinois and the northern 
part of Indiana for all of Kuhlman’s 
products. 

a 


Electric Machinery’s New Office 


The Electric Machinery Manufactur- 
ing Company, Minneapolis, manufac- 
turer of synchronous motors, announces 
the establishment of its Detroit office in 
charge of R. L. Gemon, 520 McKerchey 
Building, 2634 Woodward Avenue, De- 
troit. The Schiefer Electric Company 
of Rochester and Buffalo, N. Y., has 
been appointed representative for the 
western New York State territory. 

cenatienlabaings 


The Ajax Electric Specialty Company, 
St. Louis, has just moved its factory 
and office to 1926 Chestnut Street, 
where it will have increased facilities. 

The Buchanan Locust Pin Company, 
Buchanan, Va., has awarded a contract 
for a new plant for the manufacture 
of insulator pins, brackets, etc., esti- 
mated to cost about $35,000, with 
machinery. 

J. W. Wallace & Company, 246 Wake- 
field Street, Wellington, New Zealand, 
desire to obtain exclusive sales agencies 
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in that country for tubular telegraph 
poles, copper and aluminum wire, steel 
conduit and insulators. 


The Watson Elevator Company, 407 
West Thirty-sixth Street, New York 
City, is arranging for enlargements in 
its machine shop, service and repair 
departments and will occupy the entire 
buildings at 407-409 West Thirty-sixth 
Street. The general manufacturing 
plant will be maintained at Hoboken, 
N. J., as heretofore. 


The All-Rite Company, Virginia Ave- 
nue, Indianapolis, manufacturer of elec- 
trical specialties, will remove its plant 
to 418 South Pennsylvania Street, 
where increased facilities will be pro- 
vided for larger production. 


The Electric Storage Battery Com- 
pany, Philadelphia, is completing plans 
for the construction of the first building 
of its proposed branch plant at St. 
Louis, where a site was acquired re- 
cently on Vandeventer Street. The fac- 
tory will be two and three stories in 
height and will cost approximately 
$250,000, with equipment. The other 
plant units will be constructed in the 
near future. 


The Western Electric Company, 910 
River Avenue, Pittsburgh, has con- 
cluded negotiations for a lease of a new 
five-story industrial building to be con- 
structed on the R. G. Jackson property 
on West Street, extending from Water 
Street to First Avenue. It will provide 
about 50,000 sq.ft. of floor area and will 
be occupied by the leasing company as 
soon as completed. The lease is for a 
long term and involves a consideration 
of approximately $500,000. 


The Jeffrey-Dewitt Insulator Cor- 
poration, Kenova, W. Va., manufacturer 
of high-tension electric insulators, has 
secured under lease the former works 
of the Ferguson Shipbuilding Company, 
Abbott Road, Buffalo, and will occupy 
for a new branch plant. A portion of 
the existing buildings will be remodeled 
and improved and equipment installed 
at an early date. Production for the 
most part will be given over to the 
manufacture of electric switches, and 
at a later date it is purposed to occupy 
the entire property for this production. 


The Arnold Electric Drill Company, 
Inc., West Haven, Conn., has changed 
its name to the National Electric Man- 
ufacturing Company. 


The Steel City Electric Company, 
1207 Columbus Avenue, Pittsburgh, 
announces the appointment, effective 
Oct. 1, of J. F. McGreevey, 10 High 
Street, Boston, as its sales representa- 
tive for Massachusetts, Rhode Island, 
Maine, New Hampshire and Vermont. 


The Hurley Machine Company, Chi- 
cago, manufacturer of household appli- 
ances, reports sales from 60 te 70 per 
cent ahead of last year, while profits 
have increased materially. Orders, the 
company says, are coming in at a better 
rate than in the first half of 1923. 
Plants are operating at capacity. 
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Foreign Trade Opportunities 








Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


Agency is desired in Halifax, Nova Scotia 
(No. 7,782), for electrical appliances. 


Purchase is desired in Matamoras, Mex- 
ico (No. 7,780), of lighting fixtures, wires, 
insulators, switches and other equipment. 


Purchase is desired in Koono, Lithuania 
(No. 7,781), of 600 electric meters. 


Purchase is desired in Riga, Latvia (No. 
7,770), of nickel anodes, 


MARKET FOR FUSE BOXES IN SOUTH 
CHINA.—Fuse boxes (round and rectan- 
gular porcelain types), for which there is a 
fair demand in South China, are at present 
being supplied almost entirely by Japanese 
and Chinese manufacturers, the latter being 
established principally at Canton. Impor- 
tations of foreign-made cutouts are gradu- 
ally decreasing. 


WATER-POWER PROJECT IN EAST- 
ERN ALGERIA.—At Constantine, the cap- 
ital of eastern Algeria, there are to be built 
for its benefit and also that of its neighbor- 
ing towns two dams for developing power 
and ne according to the spmaraere of 
July 13. One dam at Kreneg, which is to 
be about 115 ft. high, will provide a storage 
reservoir of 41,000,000 cu.m. capacity. It 
is thought that this size is sufficient to 
prevent any considerable filling up with 
silt during the next thirty years. The 
installation planned for this site will re- 
quire 4 cu.m. of water a second for sixteen 
hours per day. ‘The total cost of this plant, 
which will be able to obtain a maximum 
head of about 350 ft., is estimated at 
13,200,000 francs, About 5,790 hp. will be 
available, and an output of about 25,000,000 
kw.-hr. annually is expected. The lower 
dam, called the Beni-Haroun, will be 130 
ft. in height, with a canal 650 ft. long. 
The power available will be about 2,175 hp. 
and the cost of construction 7,000,000 
francs. The power will be furnished at the 
rate of about 0.171 franc per kilowatt-hour, 
or about 40 per cent of the present retail 
price of power at Constantine. The cost 
of electricity to lighting customers in 
Algiers is 1.50 francs per kilowatt-hour, 


PYKARA RIVER HYDRO-ELECTRIC 
SCHEME.—An application for the sole 
right to develop electrical energy from the 
Pykara River in the Nilgiri Hills of south 
India has recently been made to the gov- 
ernment of Madras. It is proposed to con- 
struct a dam 150 ft. high across the river. 
forming a lake which will have a storage 
eapacity of 6,000,000,000 cu.ft. with a 
catchment area of 38 square miles. The 
water from the lake will be conveyed by 
an aqueduct 1 mile in length on the right 
bank of the river to a forebay and from 
there through a pipe line to the power house 
situated at the bottom of the gorge. The 
project is so outlined that the tailwater 
after use will be allowed to flow into the 
Moyer River. As the Moyer River flows 
through a deep gorge, the establishing of 
another power house is contemplated at a 
suitable point to generate electricity by the 
further fall of the river from the deep 
gorge. It is expected that a total of 
50,000 hp. will be generated under the pres- 
ent scheme, together with its future possi- 
bilities. This is subject to small annual 
fluctuations due to variation in rainfall. 
The power obtained is to be utilized for 
electrochemical industries and _ electrical 
reduction of ores. Surveys are at present 
being made to locate suitable sites for 
industrial works, and, although Calicut is 
regarded as a likely center, it is probable 
that another site which offers better advan- 
tages may be selected for the purpose. 
A part of the energy will be utiliz for 
the supply of power and light to Calicut 
and other towns situated around it, as well 
as for industrial uses in that vicinity. 








New Apparatus and 
Publications 





BENCH LATHE.—J. D. Wallace & Com- 
pany, 1401 West Jackson Boulevard, Chi- 
cago, has placed on the market a neW 
portable single-speed 6-in. bench lathe. 


ELECTRIC WASHING MACHINE. — 
The Getz Power Washer Company, Morton, 
Ill, has placed on the market a new model 
of its “American Beauty” electric washer. 
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SAFETY CHAIN.—The F. W. Wakefield 
Brass Company, Vermilion, Ohio, hereafter 
will equip its “Red Spot” line of commer- 
= hangers with the “Absotite” safety 
chain, 


ELECTRIC HOIST.—The Stamp Elec- 
tric Hoist Company, 968 East Sixty-ninth 
Street, Cleveland, has placed on the market 
a new electric hoist. 


ELECTRIC WATER HEATER.—An elec- 
tric water heater provided with an auto- 
thatic thermostat cut-off has been placed 
on the market by the Christian ectric 
Manufacturing Company. 1625 Euclid Ave- 
nue, Detroit. 


ELECTRIC WASHER. — The Holland 
Maid Company, Holland, Mich., has placed 
on the market an electric clothes washer 
of the oscillating type. 


KITCHENETTE RANGE.—V. O. Strowe, 
942 Prospect Avenue, Cleveland, has devel- 
oped a kitchenette range, the dimensions of 
which are 17 in. x 21 in. x 39 in. 


LIGHTING FIXTURES, — A complete 
line of lighting fixtures, each unit using 
the ‘‘Adjust-all” hanger and offset bridge, 
has been placed on the market by R. M. 
Reerhecks & Sons, 54 Allen Street, Hartford, 

onn. ; 


JACK BINDING POST.—A combination 
jack binding post which will take all reg- 
ular sizes of telephone cord tips and direct 
wire connections in sizes from No. 10 to 
No. 14, as well as fork-style or spade-tip 
terminals, has been brought out by the 
Globe Phone Manufacturing Company, Read- 
ing, Mass. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


PORTSMOUTH, N. H.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until Oct. 2, for 2,800 ft. of electric 
wire ~~ the local navy yard. (Schedule 


BOSTON, MASS.— The New Enpisn 
Power Company, 50 Congress Street, plans 
for a new bond issue of $2,800,000, the 
proceeds to be used for its hydro-electric 
generating plant at Davis Bridge, Deer- 
field River, with initial capacity of 
60,000 hp. 

FALL RIVER, MASS.—MThe Montaup 
Electric Company has applied for permis- 
sion to issue common stock for $2,900,000 
and preferred stock for $1,500,000, the pro- 
ceeds to be used for its proposed electric 
generating plant and system in this section. 


WORCESTER, MASS.—A power house 
will be constructed by the Board of Direc- 
tors, Worcester Hahneman Hospital, 261 
Lincoln Street, in connection with a new 
institutional building, estimated to cost 
$350,000. Kandall, Taylor & Company, 142 
Berkley Street, Boston, are architects. 





Middle Atlantic States 


BINGHAMTON WN. Y.—The Kroehler 
Manufacturing Company will install electric 
power equipment in connection with a new 
addition to its furniture plant estimated to 
cost $100,000. 

NEW YORK, N. Y.—The Great Eastern 
Sugar Company, Willard N. Bayliss, 141 
Broadway, attorney, representative, recently 
organized, plans for the construction of a 
power plant at its proposed mill on a site 
to be selected on Long Island, estimated 
to cost $1,500,000. Kurt Grunwald is head. 


NEW YORK, N. Y.—The Long Island 
Railroad Company, Pennsylvania Terminal, 
will purchase electric power equipment in 
connection with orders to be placed for 
rolling stock, etc., for which an appropria- 
tion of $2,860,000, has been made. 


NEWARK, N. J.—The Intercoastal Lum- 
ber Terminals, Inc., will install electrically 
operated cranes, hoisting and oe 
equipment in connection with its propose 
terminal plant on property leased at Port 
Newark, estimated to cost $2,000,000. A 
substation will be constructed. George 
Quayle, Grand Central Terminal, New York, 
heads the company. 
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PHILADELPHIA, PA.— Electric power 
equipment will be installed in the five-story 
addition to be erected by the J. Frank 
Shellenberger Company, Front and Race 
Streets, manufacturer of confectionery, to 
cost in excess of $200,000. Clarence R, 
Wunder, 1415 Locust Street, is architect, 

PHILADELPHIA, PA.—Plans have been 
authorized by the Ford Motor Company, 
Highland Park, Mich., for a power plant 
at its proposed local assembling works on 
site recently acquired on Sixty-third Street, 
to cost in excess of $750,000, with machin- 
ery. . Albert Kahn, 1000 Marquette Build- 
ing, Detroit, Mich., is architect. 


SCRANTON, PA.—The Scott Township 
Electric Corporation, the Ransome Town- 
ship Electric Corporation and the Newton 
Township Power Company, recently organ- 
ized, are perfecting plans for the construc- 
tion of transmission lines in their respective 
territories. Duncan T, Campbell, Scranton, 
is treasurer of all companies. 


WEST HAZELTON, PA.—Plans have 
been authorized for the installation of a 
municipal fire-alarm system, using a _ por- 
a a bond issue for $25,000 recently 
voted. : 


WILLIAMSPORT, PA.—Contract with 
the Lycoming Edison Company for a local 
ornamental lighting system has been ap- 
proved by the Public Service Commission, 
and work will be placed in progress. 
_HAZELTON, PA.—Plans are under con- 
sideration for the installation of an elec- 
tric fire-alarm system, 


LEWISTOWN, PA.—The Lewistown & 
Reedsville Electric Railway Company con- 
templates extensions and improvements in 
its electric plant and system to cost about 
$125,000. 


RURAL VALLEY, PA.—The West Penn 
Power Company has acquired the system of 
the Rural Valley Electric Corporation. Ex- 
tensions and improvements will be made 
and the property merged with that of the 
purchasing company. 

SPANGLER, PA.—The Northern Can- 
bria Company plans for the installation of 
electrically operated pumping machinery at 
its proposed local pumping plant, estimated 
to cost $50,000. Tannett, Seelye & Fleming, 
Caplan Building, Harrisburg, Pa., are en- 
gineers. 


NORTH BEACH, MD.—The North Beach 
Electric Light & Power Company, recently 
organized, plans for the construction of a 
plant and transmission system for service 
in this district. William J. Duncan and 
A. C. Breitenstein, both of North Beach, 
head the company. 


FROSTBURG, MD.—The Laurel Run 
Lumber Company contemplates the con- 
struction of a power house at its proposed 
plant at Laurel Run. The company was 
organized recently with a capital of 
$250,000. Joseph T. Blake is head. 


GRANTSVILLE, MD.—The Wilbur Coal 
Mining Company, recently formed by a 
merger of local companies with capital of 
$1,200,000, contemplates the installation of 
electric power and other equipment at its 
properties. Telford Lewis, Johnstown, Pa., 
is vice-president. 

LAUREL, MD.—The Annapolis & Chesa- 
peake Bay Power Company has secured 
authority to purchase the local municipal 
power plant and system. The transmission 
system will be extended and improvements 
made. 


BRISTOL, VA.—Electric powér equip- 
ment will be installed in the proposed local 
ice-manufacturing plant, to be erected on 
Commonwealth Avenue, by the Bristol Ice 
& Coal Company, recently organized. Plans 
are being completed. R. F. Wagner 3 
president. 


COEBURN, VA.—The Clinch River Coal 
Company plans for the installation of elec- 
tric power equipment and mining machinery 
at its local properties, formerly held by 
the Odle Coal Company. William J. Jegen 
Edge Hill, Pa., is president. 


NORFOLK, VA.—Bids will be called at 
once by the local supply officer, Nav) 
ae for four batteries. (Ord. red 
412. 


NORFOLK, VA.—The Virginian Railwa) 
Company will install a power distributing 
and lighting system at its proposed c0a 
pier at Sewalls Point, estimated to cost 
$3,000,000. Contract has been let to the 
General Electric Company for machinery 
for a substation. 

WEST UNION, W. VA.—The_ Midland 
Electric Service Company, recently org2"- 
ized, is completing plas for the construc 
tion of a generating pixat on Middle Islan 


West 


Creek, with transmission lines to. 4 
Union and vicinity. The project will 
volve close to $100,000. . Lambert 4 


Cormick and H. C. Gray head the ¢ ympany- 
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CHARLESTON, W. VA.—The R. S. Carr 
Realty Company plans for the installation 
of an electric lighting system on a 12-acre 
tract of land, to be developed for residen- 
tial service. R, G. Hubbard heads the 
company. 

KEYSER, W. VA.—The West Virginia 
Transmission Company has been granted a 
fifty-year franchise on county highways and 
plans for the early construction of a num- 
ber of new lines. 

LOGAN, W. VA.—The Interstate Power 
Company has authorized plans for the con- 
struction of a local substation. The trans- 
mission system will be extended. 


WASHINGTON, D. C.—Bids will be re- 
ceived by_ the General Purchasing. Officer, 
Panama Canal, until Oct. 12 for electrical 
and mechanical equipment, including motors, 
fans, electrical fixtures, lamp sockets, wire 
and cable. (Circular 1558.) 


North Central States 


CHEBOYGAN, MICH.—The Iosco Land 
Company has acquired a tract of property 
on the lower Pigeon River, heretofore held 
by the Gerow estate, and purposes to con- 
structure a hydro-electric power plant, 

DETROIT, MICH.—Electric power equip- 
ment will be installed in the proposed plant 
to be erected by the Detroit Aero Metals 
Company, 657 Lycastle Avenue, compris- 
ing six units, estimated to cost in excess 
of $100,000. J. E. Thompson is president, 


LANSING, MICH.—The Atlas Forge 
Company contemplates the construction of 
an addition to its power plant, comprising 
a complete operating unit, 


PONTIAC, MICH.—The Wilson Foundry 
& Machine Company will install electric 
power equipment at its proposed two-story 
and basement addition, estimated to cost 
$400,000. C. B. Wilson is vice-president. 

LOUISVILLE, KY. — The Ford Motor 
Company, Highland Park, Mich., plans for 
the construction of a power house at is pro- 
posed local assembling plant, estimated to 
cost about $600,000. 

OWENSBORO, KY.—Plans are being 
arranged for the installation of electrically 
operated pumping machinery at the munic- 
ipal waterworks in connection with exten- 
sions to cost about $100,000. Bonds are 
being arranged. 

PLATTSBURG, OHIO.—Plans are being 
perfected for the construction of a trans- 
mission line from South Vienna for local 
commercial service. 

SALEM, OHIO.—Plans are under con- 
sideration for the installation of electric 
pumping machinery in connection with a 
proposed waterworks system, to cost ap- 
proximately $300,000. 

SPRINGFIELD, OHIO.—The Ohio Power 
Company has issued bonds for $6,000,000, 
the proceeds to be used for a 25,000-kw. 
generating plant on the Mad River, con- 
struction of additional transmission lines, 
and for the acquisition of the Marysville 
Water & Light Company and the North- 
western Ohio Light Company, including 
extensions and improvements in the latter 
plants and systems, 


TOLEDO, OHIO.—The Citizens’ Neces- 
sity Company, 614 Virginia Street, will 
install electric equipment at its proposed 
cold-storage plant, estimated to_ cost 
$350,000, for which plans will be drawn 
early in the coming year. 


CINCINNATI, OHIO.—The William 
Powell Company, Spring Grove Avenue, 
manufacturer of valves, etc., will install 
electrie power equipment in its proposed 
plant addition, estimated to cost $150,000. 

CROWN POINT, IND.—A power plant 
will be constructed at the proposed local 
sanitarium, estimated to cost $350,000. 
Karl D. Morris, Calumet Building, East 
Chicago, Ind., is architect. 

GARY, IND.—The American Steel & 
Wire Company, Chicago, Ill, contemplates 
the construction of a power house at its 
proposed local mill on site recently acquired, 
for which plans will be perfected early in 
the coming year. The works are estimated 
to cost more than $500,000. 

GARY, IND.—The Calumet Electric Com- 
pany has acquired the Gary & Hobart 
Traction Company for a_ consideration 
Stated to be $500,000. Additional equip- 
ment will be installed, including lines and 
other electric power apparatus. The system 
Will be operated in conjunction with that 
of the Gary Street Railways. 

ROCKVILLE, IND.—The Ferguson Lum- 
er Company contemplates the rebuilding 
of the portion of its power house and mill, 
destroyed by fire Sept. 15, with loss esti- 
mated at $40,000. 


. WARSAW, IND.—The Interstate Public 
Service Company has acquired the electrie 





ELECTRICAL WORLD 


plants and systems at Silver Lake and 
Claypool. The transmission system will be 
extended for local service and substations 
installed. 


ELLISVILLE, ILL.—A_ franchise has 
been granted to the Central Illinois Public 
Service Company for the installation and 
operation of a commercial system. A street- 
lighting system will also be installed. A 
ten-year contract has been given to the 
company for furnishing service. 


SHELBYVILLE, ILL.—Plans are under 
way for the installation of electrically 
operated pumping machinery in connection 
with extensions and improvements at the 
local waterworks. The W. A, Fuller Com- 
pany, Railway Exchange Building, St. Louis, 
Mo., is engineer. 

ST. CLOUD, MINN.—The Minnesota- 
Edison Company has been formed with a 
capital of $11,000,000 to take over local 
power properties and consolidate. Exten- 
sions and improvements will be made in 
generating plants and transmission systems, 
including the installation of additional 
equipment. Frank H. Hughes is one of the 
heads of the new ofganization. 


LA CROSSE, WIS.—Following the pur- 
chase of local properties by the Northern 
States Power Company, plans are being 
perfected for a consolidation of interests 
here and at Eau Claire, Sparta, Chippewa 
Falls and vicinity, including extensions in 
transmission system. 


MILWAUKEE, WIS.—Motors, controllers 
and other electric power equipment will be 
installed in the _ five-story-and-basement 
printing plant, to be erected at Fourth and 
State Streets by the Milwaukee Journal 
182-84 Fourth Street, to cost $550,000. 


OSAGE, IOWA.—The Consumers’ Power 
Company will double the capacity of its 
local steam-operated electric power plant. 
The transmission system will be extended 
to Johnsburg, Taopi and vicinity, at a cost 
of about $30,000. 


WATERLOO, IOWA.—The Citizens’ Gas 
& Electric Company has an improvement 
and extension program in progress to cost 
$1,000,000, of which about $300,000 will be 
used for the purchase of electrical equip- 
ment; hydro-electric power plant at Cedar 
Falls, $200,000; power plant on the Water- 
loo River, $150,000; street-lighting exten- 
sions $60,000, and remainder of the fund 
for dam construction and miscellaneous 
work. 

BRECKENRIDGE, MO. — Electrically 
operated pumping machinery will be in- 
stalled in connection with the proposed new 
waterworks system, estimated to _ cost 

45,000, for which bonds will be voted Oct. 
9. E. T. Archer & Company, New England 
Building, Kansas City, Mo., are consulting 
engineers, 

HOLLIDAY, MO.—Plans are being ar- 
ranged for the construction of a trans- 
mission line for municipal service, 


MOUNTAIN GROVE, MO.— Arrange- 
ments are being made for a special] election 
to vote bonds for $35,000 for a municipal 
electric lighting plant. The issue was 
defeated at a previous election, An engi- 
neer will soon be selected to prepare plans, 

GORDON, NEB.—Plans are under con- 
sideration for the use of central-station 
service, with construction of transmission 
line from the hydro-electric power plant at 
Valentine and discontinuance of the local 
municipal lighting plant. 


KEARNEY, NEB.—Plans are under way 
for the installation of electrically operated 
pumping machinery in connection with a 
waterworks and storm sewerage system, 
estimated to cost $200,000. The Burns & 
McDonnell Engineering Company, Interstate 
Building, Kansas City, Mo., is engineer, 


MERRIAM, NEB.—Steps are being taken 
for the installation of a municipal substa- 
tion and distributing system. A transmis 
sion line will be constructed from Cody. 


OMAHA, NEB.—The Nebraska Power 
Company is arranging a fund of approxi- 
mately $1,000,000 for extensions and im- 
provements in plants and_ transmission 
system during the next eighteen months. 
Plans are also being considered for elec- 
tric generating-plant expansion, to cost in 
excess of $1,500,000. 


BONNER SPRINGS, KAN.—The Kansas 
Portland Cement Company, Federal Re- 
serve Bank Building, Kansas City, Kan., 
operated by the International Cement Com- 
pany, will commence the construction of its 
proposed local mill, with power plant, esti- 
mated to cost $1,000,000. 

SERVICE CITY, KAN.—Superstructure 
work is in progress on the new steam- 
operated electric generating plant by the 
Kansas Gas & Electric Company. Equip- 
ment will be installed for an initial capac- 
ity of 60,000 kw., to be extended at a later 
date. It will cost in excess of $5,000,000, 
with transmission system. 
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TECUMSEH, KAN.—Construction is in 
progress on a new local generating plant to 
be operated jointly by the Topeka Bdison 
Company and the Atchison Railway, Light 
& Power Company, estimated to cost in 
excess of $250,000, with generating and 
auxiliary machinery. 

HERNDON, KAN.—Bonds have been 
voted for $30,000 for the construction of a 
transmission line and installation of a 
municipal power system. W. B. Rollins & 
Company, Railway Exchange Building, 
Kansas City, Mo., are engineers, 





Southern States 


ANDREWS, N. C.—Bids will soon be 
asked for the construction of a municipal 
electric power plant and system, for which 
bonds for $350,000 recently were voted. 
The Ludlow Engineers, Ine, Winston- 
Salem, N. C., are engineers, 


CHARLOTTE, N. C.—An electric substa- 
tion will be constructed in connection with 


the new municipal waterworks plants near 
Biddleville. 


GASTONIA, N. C.—A bond issue of 
$200,000 is being arranged for the construc- 
tion of a municipal electric plant and 
system and electrically operated water- 
works. 

FLORENCE, S. C.—The_ Atlantic Coast 
Line Railway Company will commence the 
construction of an electrically operated air 
plant at its local yards, to be used for 
train-testing service. 

PAHOKEE, FLA.—A_ bond issue _ of 
$100,000 is being arranged for the installa- 
tion of a municipal power plant and sys- 
tem, with ice-manufacturing plant to be 
operated in conjunction. 


PENSACOLA, FLA,—Bids will be called 
at once by the local supply officer, Navy 
Department, for twenty-four navy-type 
storage batteries. (N. S, A. req. 49.) 


OCALA, FLA.—Plans are being arranged 
by the Marion County Estates, Inc., for the 
installation of an electric lighting system 
> . local tract. C, E. Kiplinger is presi- 

ent. 


PAHOKEE, FLA.—A bond issue of $100,- 
000 is being arranged for the construction 
of a municipal electric power plant, ice- 
manufacturing plant and electrically oper- 
ated pumping plant for waterworks. A 
special election will be held Sept. 28. 


STUART, FLA.—The Ricou Farms Com- 
pany plans for the installation of a light 
and power system in connection with the 
development of a 300-acre tract of land 
on the Great St. Lucie Canal. 

Sewerage system, to cost about $100,000. 

GREENVILLE, ALA. — The Alabama 
Power Company plans for the construction 
of a transmission line from Montgomery, 
about 50 miles, 


LUVERNE, ALA.—The French Stave 
Company contemplates the construction, of 
a power house at a proposed local mill. 
L. French heads the company. 


TUSCALOOSA, ALA.—MThe Tidewater 
Coal Company, Birmingham, Ala., recently 
organized, contemplates the installation of 
electric power equipment and other machin- 
ery on local coal properties. J. W. Lewis 
and F. W. Hopkins are heads. 


LITTLE ROCK, ARK.—The Arkansas 
Bauxite Products Company, P. O. Box 381. 
G. W. Goodman secretary, plans for the 
installation of electric power equipment at 
- _Daosenen local alum-manufacturing 
plant. 


PINE BLUFF, ARK.—The Jefferson Cot. 
ton Mills Company, recently organized, 
plans for the construction of a power house 
at its proposed local mill, estimated to 
cost $250,000. 

CARVILLE, LA.—Bids will be received 
by the Supervising Architect, Treasury 
Department, Washington, D. C., until Oct. 
16 for the construction of a power house 
and complete mechanical equipment at the 
new additions to be erected at the local 
National Home for Lepers; also, for refrig- 
eration equipment. Bids will also be re- 
ceived at the same time on another contract 
by the same office for one engine, gen- 
erator and auxiliary electrical equipment, 
for installation at the home. 

LAWRENCEBURG, TENN.—Bids will be 
asked at an early date for the construction 
of a municipal electric plant on Shoal Creek, 
estimated to cost $80,000. Freeland-Roberts, 
Inc., Nashville, Tenn., is engineer. 

OLIVER SPRING, TENN.—The Eagle 
River Coal Mining Company, recently 
formed with a capital of $25,000, contem- 
plates the installaton of electric power and 
mining machinery at its properties. W. A 
Montgomery heads the company. 
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SAYRE, OKLA.—Plans are being per- 
fected for a bond issue of $85,000, a portion 
of the proceeds to be used for the installa- 
tion of equipment for municipal light and 
power service. V. V. Long & Company, 
1300 Coleord Building, Oklahoma City, 
Okla., are consulting engineers. 

COLORADO, TEX. — Electric power 
equipment will be installed in the proposed 
local ice-manufacturing and cold-storage 
plant to be constructed by the O. Lambeth 
Company, estimated to cost $100,000. 


DALLAS, TEX.—The Wilson Construc- 
tion Company _— for the installation of 
an electric lighting system, in connection 
with the development of a local tract of 
land for residential purposes. Fred W. 
Wilson is president. 

FRANKLIN, TEX.—The Western Service 
Company plans for the construction of a 
transmission line from Calvert. The local 
municipal power plant has been ac uired 
and will be converted into a substation. 

STAMFORD, TEX. — Electric power 
equipment will be installed by the Fraser 
Brick Company, Dallas, Tex., in connection 
with extensions and improvements at its 
local plant, estimated to cost $60,000. 


——a— 


Pacific and Mountain States 


ABERDEEN, WASH.—Plans are under 
consideration for the construction of a 
hydro-electric power plant on the Wynoo- 
che River, with initial capacity of about 
25,000 hp., estimated to cost approximately 
$2,000,000, for municipal and local com- 
mercial service. The City Council is inter- 
ested in the project. 

SEATTLE, WASH.—Bids will be received 
by the chief of the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., until Oct. 17 for three 200-ft. radio 
masts for the Puget Sound Navy Yard. 
(Specification 4897.) 

SEATTLE, WASH.—Bids will be received 
by the Bureau of Supplies and_Accounts, 
Navy Department, Washington, D. C., until 
Oct. 16 for 50,000 ft. of telephone wire 
for the local navy yard. (Schedule 1339.) 


PENDLETON, ORE.—The Pacific Power 
& Light Company plans for the construc- 
tion of a local substation to cost about 
$150,000, with equipment. ‘A transmission 
line will be built from Kennewick, Wash. 

PORTLAND, ORE.—The Portland Rail- 
way, Light & Power Company will build 
a two-story addition to its substation on 
East Thirteenth Street, 20 ft. x 44 ft. 

HOT SPRINGS, CAL.—The California 
Hot Springs, Inc., has applied to the State 
Water apes for permission to con- 
struct and operate a hydro-electric power 
plant on Deer Creek. 

ROSEVILLE, CAL.—The Pacific Gas & 
Electric Company will install additional 
equipment at its local power plant, to cost 
approximately $25,000. 

SANTA CRUZ, CAL—Plans are pro- 
jected for the construction of a municipal 
hydro-electric power plant on the San 
Lorenzo River, with initial capacity of 
3,200 hp. Application has been made to 
the State Department of Public Works for 
permission, 

TRACY, CAL.—The Banta-Carbona Irri- 
gation District plans for a bond issue of 
$705,000 for a local system, including elec- 
trically operated pumping equipment and 
transmission system. 

EVANSVILLE, WYO.—Plans are being 
arranged for the installation of electrically 
operated pumping machinery in connection 
with a new waterworks system, estimated 
to cost $45,000. Black & Veatch, Mutual 
Building, Kansas City, Mo., are engineers. 

a eee 


Canada 


CHEMAINUS, B. C.—The Victoria Lum- 
ber & Manufacturing Company, Victoria, 
B. C., plans for the construction of a power 
house at its proposed mill here. Electric 
traveling cranes will be installed. 


—— 


Mexico 


EPALME, SONORA, MEX.—The South- 
ern Pacific de Mexico contemplates the 
construction of a substation and the instal- 
lation of electric power equipment at its 
proposed local ice-manufacturing plant, 
estimated to cost in excess of $225,000. 
with machinery. F. O, Goodell is local 
manager, 

LAMPAZOS, NUEVO LEON, MEX. — 
The any Mining & Milling Company is 
planning for the installation of electric 
power and other machinery at its plant. 
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Electrical 


Patents 


Announced by U. S. Patent Office 





(Issued Sept. 4, 1923) 


1,467,085. TEMPERATURE CONTROLLED 
Switcu; R, S. Blair, Sound Beach, and 
B. D. Wells, Danbury, Conn. App. filed 
June 8, 1921. Fusible switch construc- 
tion for heated appliances. 

1,467,109. Service SwitcH Box; H. F. 
Holkenbrink, Portland, Ore. App. filed 
May 2, 1921. Means for bringing wires 
from within flush box to instruments. 

1,467,119. Exectric CoNpucTorR SECURING 
MEANS; T. C. Russell, Chicago, Ill. App. 
filed Nov. 28, 1922. For fastening heat- 
ing elements of grill plates. 

1,467,126. VaporIzZING DEVICE FoR GASOLINE 
ENGINES; C. D. Turner, Indianapolis, Ind, 
App. filed Dec. 13, 1921. 


1,467,154. SYSTEM OF RapDIo-DIRECTIVE 
ConTROL; J. H. Hammond, Jr., Glouces- 
ter, Mass. App. filed June 7, 1912. 


Movements of bodies controlled and di- 
rected by radiant energy. 

1,467,155. RAILWAY Bo.t; J. Hartley, 
Philadelphia, Pa. App. filed Nov. 3, 1921. 
For supporting telegraph or telephone 
wires along rails. 

1,467,178. LECTRICAL RESISTANCE ELE- 
MENT OF ELECTRIC SOLDERING IRONS AND 
SIMILAR HEATING APPARATUS; P. E. 
Landberg, Stockholm, Sweden, App. filed 
March 20, 1922. 

1,467,181. Etectric Iron; J. Lewisky and 
A. Hedtrich, New York, N. Y. App. filed 
Aug. 29, 1922. Method of controlling 
heating element. 

1,467,187. LUMINESCENT TUBE; F. J. Metz- 
ger, New York, N. Y. App. filed Aug. 6, 
1921. Neon lamp. 

1,467,202. Process OF AND APPABATUS FOR 
SEPARATING PLATINUM FROM PLATINI- 
FEROUS MATERIALS; E. Slatineanu, Cressy- 
Onex, near Geneva, Switzerland. App. 
filed Feb. 26, 1921. Electrolytic process. 

1,467,210. PHonocraPpH; E. J. Tomlinson, 
East Orange, N. J. App. filed May 31, 
1919. Electrically operated. 

1,467,217. Etectrotytic Ceti; J. M. Wil- 
liams, Henryetta, Okla. App. filed June 
24, 1920. Production of chlorine and 
caustic soda. 

1,467,240. Dry-CretnL Primary BatrTery; 
4 wo Kent, Ohio, App, filed Nov. 

1,467,253. MoTor-DrRIvVEN CrircuIrT Car- 
RIAGE; S. H. Sharpsteen, Tenafly, N. J. 
App. filed Aug. 2, 1920. Vehicle elec- 
trically driven from trolley wires upon 
which current-collecting device is self- 
driven by separate motor. 

1,467,261. Cover PLaTE For Prua REeEceEp- 
TACLES; W. lL. Babcock, Waterbury, 
Conn. App. filed Aug. 19, 1919. 

1,467,269 and 1,467,270. IGNITION DEVICES 
FOR INTERNAL-COMBUSTION ENGINES; A. 


prickaen, Chicago, Ill. App. filed July 
1,467,281. " MANIFOLD HEATER; A, N. Arm- 
strong, Oneida, N. Y. App. filed Jan. 27, 
1922. 
(Issued Sept. 11, 1923) 
1,467,301. SIGNALING SysteM; C. E. Beach, 
Binghamton, N. Y. App. filed Jan. 7, 
1920. Telegraph system. 


1,467,303. HIGHWAY CROSSING PROTECTION ; 
H. Bezer, Arlington, N. J. App. filed 
Aug. 28, 1918. Signal automatically oper- 
ated by train. 

1,467,318. ELECTRON DISCHARGE DEVICE; 
W. J. Herdman, Toronto, Ontario, Can. 
App. filed Aug. 17, 1920. Two-electrodes. 

1,467,339. ELectric DYNAMIC MACHINE; 
A. N. Sammarone, Cleveland, Ohio. App. 
filed May 31, 1921. Construction of 
direct-current and _ alternating-current 
generators or motors. 

1,467,345. SECTIONAL INSTRUMENT CASE; 
H. A. Wallace, Pittsburgh, Pa. App. 
filed July 26, 1919. Housing of relays 
employed for railway signaling. 

1,467,360. Wave FILTER; H. W. Elsasser, 
New York, N. Y. App. filed March 24, 


1921. For telephone lines. 

1,467,381. Etectric HotWaTrerR HEATER; 
A. C. Hurlbert, San Carlos, Cal. App. 
filed Oct. 17, 1921. Automatically con- 
trolled. 

1,467,398. Process or CoaTine; E. E. 
Schumacher, East Orange, N. J. App. 


filed March 19, 1920. Manufacture of 
thermionic cathodes, 

1,467,432. CLAMPING CoNnTAacT TERMINAL; 
G. F. Johnstone, Chicago, Ill. App. filed 


April 17, 1922. ‘For etching equipment. 
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1,467,441. Om Pump; B. W. Macy, Jack. 
sonville, Fla. App. filed Jan. 21, 1929, 
Electric heating system in which object 
is heated by fluid medium. 

1,467,458. SIGNALING CIRcuITts; J, F 
Toomey, New York, N. Y. App. filed 
Nov. 24, 1919. Cord circuits for inter. 
connecting long-distance telephone lines, 

1,467,467. CoMMUTATOR; C. A. Adams, 
Cambridge, Mass. App. filed Aug. 19, 
1916. For reciprocating element of elec- 
tric hammer, 

1,467,538. SAFETY Lock For’ ELEcTRIC 
Buss; J. W. Doward, Halifax, Nova 
Scotia, Can. App. filed Sept. 4, 1920. 
Removal breaks hulb when device is 
locked. 

1,467,574. TRAY FoR USE IN CONJUNCTION 
WITH eTHE CHEMICAL CLEANSING oF 
SILVER; R. A. Faralla, New York, N. Y. 
App, filed April 11, 1922. Where clean- 
ine is done by electrolysis. 

1,467,580. AUTOMOBILE SIGNAL; C. L. Hyde, 
Plainfield, N. J. App. filed April 23, 
1921. Rear direction signal. 

1,467,590. ALUMINOUS ABRASIVE 
METHOD OF MAKING THE SAME; H. A, 
Richmond and R. MacDonald, Jr, 
Niagara Falls, N. Y. App. filed April 
25, 1922. Made in electric furnace. 

1,467,596. HicgH FREQUENCY MOoDULATION 
Device; P. I. Wold, East Orange, N. J. 
App. filed May 28, 1918. Condenser 
transmitter used with electronic operated 
device. 

1,467,651. Barvrery CoNNEcTION: J. F. 
Prax, Rochester, N. Y. App. filed June 
30, 1921. Length of connector adjustable. 

1,467,667. ExLecrric Heater; C. E. Barr, 
Detroit, Mich. App. filed April 18, 1921. 
Resistance type. 

1,467,677. Exvectric HAMMER: S. Lake, 
Milford, Conn. App. filed March 5, 1920. 
Electric hammer for riveting, metal cut- 
ting, etc. 

1,467,707. SvroraGE Batrery; T. R. Cook. 
Pittsburgh, Pa. App. filed Jan. 16, 1922. 
Means for circulating electrolyte. 


AND 


1,467,716. INSPECTION INDICATOR; J. D. 
Elsom, Oak Park, Ill. App. filed July 
6, 1920. For railway cars. Based on 


amount of energy used. 

1,467,745. METHOD OF STARTING ELECTRIC 
Motors; W. Zederbohm, Berlin-Charlot- 
tenburg, Germany. App. filed Aug. 23, 
1919. Changing from star to delta con- 
nection without interrupting field of 
three-phase motor. 


1,467,749. Process oF MAKING STORAGE- 
BATTERY PLATES; R. C. Benner, Bayside, 
N. Y. App. filed July 29, 1922. Of the 


“preformed” type. 

1,467,771. CURRENT-LIMITING REACTANCE 
Coit; V. E. Alden, Wilkinsburg, Pa. 
App. filed Nov. 20, 1917. Adapted for 
use with electric furnaces. 

1,467,776 and 1,467,777. CoNDENSER AND 
METHOD OF MAKING THE SAME; P. E. 
Demmler, Pittsburgh, Pa. App. filed Feb. 
15, 1919. Tinfoil and paper condenser. 


1,467,792. UNITING METAL Parts; H. S. 
Holmes, New York, N. Y¥. App. filed 
Oct. 14, 1921. By percussion welding 

1,467,810. HIGH-TEMPERATURE RESISTOR 
MATERIAL; N. B. Pilling, Wilkinsburg, 
and R. E. Bedworth, Pittsburgh, Pa. 
App. filed Oct. 25, 1921. Furnace resistor 
composed of a cadmium oxide. 

1,467,823. EENGINE-STARTING APPARATUS; 
L. M. Woolson, Dayton, Ohio. App. filed 
July 10, 1918. Electric motor. 

1,467,825. ArRc-WELDING CoMPOSITION; J. 
C. Armor, West View Borough, Pa., App. 
filed Aug. 9, 1921. Contains zirconia 
combined with flux. 

1,467,829. ELECTRIC TRANSFORMER _ AR- 
RANGEMENT; F. E. Berry, Hayes, Ens- 
land. App. filed Jan. 20, 1921. Auxiliary 
transformer associated with main trans- 
former for voltage regulation. 7 

1,467,843. ProTecTIVE System; W. M. 
Dann, Wilkinsburg, and C. Le G. Fortes- 
cue, Pittsburgh, Pa. App. filed Sept. 10, 
_1915. Water-cooled transformer system. 

1,467,850 and DENTAL-FILM 
Houtper; D. L. Hall, Columbia, S. ©: 
App. filed Dec, 15, 1921. Used when 
making radiographs. . : 

1,467,876. Firm PACKET For X-Ray WoRK; 
H. R. Raper, Albuquerque, N. M. APP. 
filed June 17, 1922. wa 

1,467,882. SparK Gap; F. A. Ryder, Chi- 
cago, Ill. App. filed Nov. 18, 1921. For 
automobile spark plugs. 

1,467,922. LIGHTNING RoD; 
Rensselaer Falls, N. Y. . 
19, 1921. Method of fastening 
grounded cable. bs vel 

1,467,952. Grip Resistance; L. Satchwe ' 


M. Creighton, 


App. filed Oct. 
App ‘Tod to 


Slough, England. App. filed June, id 
1923. Method of holding cast grids by 
1,467,954. ELECTRIC WELDING FURNACY, 
I. 'D.’ Shipper, Philadelphia, Pa. APP 
filed June 7, 1922. —— 
1,467,958. PowER TRANSMISSION Conta 


W. A, Stevens, Maidstone, England. = 
filed Oct. 4, 1921. Engine- genera 
motor drive for automobiles. 


“s 
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